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(54) NEW PROTEIN AND ITS DNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new protein 
composed of a metalloprotease having a specific amino 
acid sequence and useful for the treatment, prevention, 

etc., of diseases such as diabetic nephropathy. ^" ^^'^ 7 rr? ^v>s^ ^ :cu p.^ nsi -ir ?ai 

glomerular nephritis, pulmonary fibrosis, hepatic fibrosis, aer yiy Arg/^n ;eu oiy un aie. biz js^is.cr^^ as.? Lea 

10 t> » 
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hepatic cirrhosis, marble bone disease and herniated disk. 

SOLUTION: This new protein (salt) is composed of a metalloprotease having an amino acid 
sequence the same as or essentially the same as the amino acid sequence of the formula. The 
metalloprotease or its DNA is useful e.g. as an agent for the treatment and prevention of 
various diseases such as diabetic nephropathy, glomerular nephritis, pulmonary fibrosis, hepatic 
fibrosis, hepatic cirrhosis, marble bone disease and herniated disk and the protein is useful e.g. 
for the screening of a compound promoting or inhibiting the protease activity. The protein is 
produced by cloning a cDNA having a new base sequence from a cDNA library originated from 
human liver and expressing a matrix metalloprotease which has been found to be a protein for 
which the cDNA codes. 
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5 D N A ^^^-t ^ D.N Ao 
^ ft*3g 5 fa«0 D N Ao 

[f»*^l8] lf*ii5tBttt^DNA^'^*i-^mj^;t-< 

m^mi4] mmmmw^. ^i^i^w^. f^mmm. 

So 
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*-r ^ >f t:-^^ a ^ C0:fi * L T ^ i^mo 

10 [0 0 0 1] 
[0 0 0 2] 

[t^*(7)K«] ^jia:^-^ b y >y ^'7 — ^>'^^ 

5 :^ HTT^a-T^T— if|3^Jl-e h y ^ • ^ >^ n:7'n 

ti. ^(Dm.MwmtT^ ymwmm^'^^tixi^^^ ct. 

30 Takinob^ - :t':f - y'^^ i^:^ - ^ ^ 

;^by— . 270#. 23013M. 1995^ ; J. M. P. Freije 

b^ i:/-^^^/!-' • • /'<-<:^D v^;^7/^ • <>-^;^ h y 

— . 269^, 16766M> 1994^ ; H. Willt), 3 — nt^'T 
> • v^-r— ^/l/ • :tzf • ^^-f by—. 231#, 6 

02H. 1995^] o r.tl.fe(D»^^lV^-ft^tMi&ft#6^P« 

G 1 u-X-G 1 y-H i s-S e r-L e u-G 1 y-L e 
u-X-H i s-S e r iH/^ 5 T ^ 7 Kifi^lJ?^ J: < 

^i^ti^'\i^^i.^^\^m^mmmti.x^m^ti^a 

xi-<'f=f^Y(DOMm^m^\^. Me t-Ar g-Ly s- 
Pro-Arg-Cys-Gly-Va l-Pro-Asp<!r 

:/;6^St±4'^iL^(7)Mrp'j[f:^i:ia{it^§ r i: J: 
K(7)^Srt- J: t)St4{k^^tt'5;6^. T I MP t 

50 m^^i^^^^mntmfat^tx.x^^'i^. ^tz, m^ViHJtc 



(3) 



^mW-l 0-8 0 2 8 3 



[0003] hV -yi^ :^ ' ;^ ^n^^n-T^T— Mil. ffi 



m (1) 3:IfBgtco^ Wn:^K. (3) T^-^oT^nT^T- 
ifT^fc^^ (1) 3:IfE«(^>5^V/^^K. (4) ^ (1) 
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(X. S. Puente?3. • y i^— 56^, 944 

1996^) ^tt. m^(0-^V^)y^:^^:^^^y^^'T 

[0 0 0 4] 

hy 5/^5^;^ • ;^^n:7'n-7"T— €{1, ^V^) y^y^ ' :^ 30 
b y • T^^nr/n-^T— -1f{::jBHi-^ai^ 

[0 0 0 5] 

[iSjg^^^f -sfcse^tT:)^^] *^§^*feji. ±fBcoii 

XX^yyh^m^McDNAy^y^yV—t^h. BM^J: 

[0 0 0 6] *^?^fi> ( 1 ) mmm-^ : 1 

(2) mm-^-: 2-x:mt>^ti^T ^ /mMm^^-t^ 50 



(5) « (1) Igffi«(;)>^W^°:^KS^:=I-Kt- 
m^^^^DNA^^^-t^DNA^ (6) iB^ii#-§* : 
7-e*fc>$tt^4&SE^iJ^Wt-^^ (5) ^g|E«cCDDN 
A. (7) 8-e«^$n5igSIE?'iSr*i-5 
m (5) :SfStt<?:)DNA. (8) « (5) ^ifB«;(DDN 

A^-^m^^mm:^^^ (9) ^ (8) mmm(o 
m.mx.-<^ ^-^^n^^mmmmi^. do) m 

(9) mm(Oftmmi^i^^mm\^. m n) mmm(D 

(1 1) « (1) :«taig<^>5^i//^^«. « 

xtii^mm. (1.2) am^fSftw^. if« 
T(Dmm ' 'f'&jMx^^^m (id mmm<^mm. (i 

3) ^ (5) iIiB^cODNA^'^WLTt'c^^EM. (1 

4) »^5f^ttW5^. *«f*wi^^. ifm«3E. mmM&. 
xh^m (13) 3sia«c(^^m. 

[0007] (15)^(1) 3SfB*60^;x^^i5'®. H 

mi^s (1 6) m (1) «ia«<^^w^^K. ^ (4) 
#tti:-r§« (1) :sffi«oi5^>'/'^^®. m (4) «iB 

(17) ^ (1) m^mco^>'^<^K. m 
T^i^^B (1) mmm(o^>y<^w. % (4) ^gtstc^^ 
ii* tm^i- § {b-a^i^ ^ fc fi-^ ;^ ^ y — ^ r^--^ 

«^iy (18)^(1 6) mm.<Oy^^ 3—=^^^^^ 

(17) mm.<Dy^ ^}—=:^i^^^m^yv 

^^xi (19) % (16) 3gtE«c<^;^:^ y — 

v^TttfctL^. ^ (1) 'm^WL(o^^^^<^%. m (4) 

[0 0 0 8] ^ e^Je:, *^PJfi, (20) ia^ij#-^ : 3 

*-r^« (4) 'mm,(ow:^'^y^^Y. (21) 



(4) 
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?IJ^^-r^DNA^^^i-§DNA. (2 2) » (2 
1) JllB«<^DNA^^#-r-5m^X.-<:^^-. (2 

3) m (2 2) ;^te«tomm^--^i^^-?rf*j^-r§ff^K 

(2 4) « (2 3) iIfBtt(7:)?P^Ktemf*:^i#* 

t^Wmt-r^M (2 1) :StS«cf7:>DNAi:i:n— K^tL 
^i5^>'^'?:^W^fcf^^Oi&(Dt!i5t;&"fife. (2 5) II (2 

ife. (2 6) ii) m (1) ^mm(o^>^y<i^w. m 

mM^^tim^t (ii) m (1) ^SfEg^tT)^^'^'?^^, 

» (4) mmm(oU6^^y''^v^fa^^tih(Dmcmm 

3StB«60:^>'^^^R. m (4) i5fa«(^g|5:&-<:7^f^ K-^ 
^^t^m^tir^m (16) ilfs^iT:);^:^ y^-^v:^^^ 

(2 7) mm. mmrmv ^-^^^ mwmmm 

nmrnm. wmm. 't^m-^. mm 



^J-^*^» (1 9) lSffi«feCOEm> (2 8) % (1 6) 

is^iL<f^m (2 6) ^y—^^^^^^'-i^-^f^ 

(17) h^^V^T 
#fctL;5. m (1) 3glE«(D:^ |g (4) 3SfB 

(2 9) ^fSSIijS. milt 

ESSiJi?&^^ (2 8) igtstt(?:)|gm. (3 0) m (1 

(1) 3SfS«c(D:^>^/^^K, m (4) iIia*(^f[55^-<:/ 

m'^\^fzMm\:.^MrLm (d iitB<fe(Z)^>'/N':^R. ^ 
(4) ^^m(r:^%l'^^^'f^¥^fz^^^^h<om.(on^•^ 

^-ly^^^n^ m (4) :«tB<g(7)a5^^-<:/^K^fc:fl^;rt 

*5cJ:tK (3 1) IS^?^ia#:_h{c::^t§ 

{tLfd^ (15) xifa«2<7)feL#:iBJ:t/^lfl5^k^tifc^ 
(15) iIfS«c7:»fetf*^^f^0#fe§vM^igggKicSiS^ 

^mmh^^W^m^o:>m (1) iits«c(^:^ wn^^w, 

[0 0 0 9] 



wmm. i^^vrim. mm^mm. ^mmm. ^ 

^«) . umm. mmmm. ^'wmm. # 
MS. 'WWmm. ^'wni^. ?lmj§s. ffF*0j[is*>L<^^ 

A-m) . mm. T^f*. mm. mm. f^fm. 
m. ^^^m. mo 5 s #fi. mm. m^. m. m 
-fbi^ (±m. ^bm) . M.'g. ^tm. m^%. mm. mr 
20 m. mmjhi. m^m. m%. sm. mm. ^'S. #s m 

m. 'W^n^^t^^. t hm^mmm m^^t. me 

L, Ml, CTLL-2, HT-2, WEHI-3, H 
L— 60, JOSK-1, K 5 6 2, ML-1, MO L 
T— 3, MOLT--4, MOLT~10, CCRF-C 
EM, TALL-1, Jurkat, CCRT — HSB 
— 2, KE-37, SKW-3, HUT-78, HUT 
-102, H9, U9 3 7, THP-1, HEL, JK 
-1, CMK, KO-8 12, MEG- 0 1 Ti?,^") 

30 "efcoxtJ:v\ 

[0 0 10] ia^ij#-^ : i'r^mt>:^ti^T ^ ymnmt 

6 0 %Jik±. J: D L < m'O 7 0 %EX±. ^ h * 
L < J± 8 0 %. mctf!-^ L < f-i 9 0 %Sk±. m^mi^ b 

T^ymmm^^^i.. ^^^ti^xwrnm^-^ : ixmt> 

J: 19 b < 7 0 ^ b L < 

{^8 0%. mcti^^{^<l±9 0%&.±. *>b^f^L<f^ 

9 5 %}£i±(D^mi^i^'r^T^ /mmmts: if l 
m-'(DT^ymmm(DMri^mti.x\^. m^^^t. mmm 
- £^ia?ij#-^ : 1 xmt>^^^ T^y mmm t mw^ 



50 



(5) 



1 — 1 0 Offf. $f*b<fl^^O. 5 — 2 o{^. J: 19 if* 10 
[0 0 1 1 ] */c. LTt^. 

®ia?iJ»-^: i*:^cjlffi^ij#^ : 2-e^fc^n^T 
ofiSS^. J: «9^Ef* L< J^i ~ 1 ofElSS. $?D^Ci(if* 20 

t?«fc»$ti.5T^y^ia?iJ'f't?:>i*fcfi2fBeJ^± 
A. $e?ic^*L<f^^fi i-5{@) ) (DT^y 

y®^E?iJ;6S^**7t^:iS*^tbTV^5^'^. -^O^^* 

( 1 ) iB?y#-^ : 1 x-mt^ ^ti^T^y mm^ii(o o 

-h. :»9 8#g — 5 0 8#gc??T5:yg^ia?iJ {'t'^i^t> 

ia^fJ) (2) ia?ij#-^: 2T^*t)^tb5T 40 

^ y^iB^iJ(^5^). -^9 9#@~517#g(Z)T^y^ 

m) &.^(OWM. ct 9^f*b<fim9 4#S'-»5 1 7 

#@or^y^ia^ij (-r^c^t^t. m^m^ : Qxmt>^ 

ti.^T^y^ia?iJtBa^ij#-§- : 2x^t>^fi^T ^ jm 
%m t (o^mr ^ y mEm^^^^(Di^LW^i: ^ fc^f * b < . 
m^. ia?y#^ : i x^t>^fi^T ^ y ^la^yo 5 
m2 1 2#i~2 2 5#g(7)T^ y^ia^o {^tat^^. 50 



0-8 0 2 8 3 

8 

a^ij#-§- : 2T*t5^ti.^T5: y^ia^yo^"^. ^21 

3#@-'226#S(^T^y ^ia^y) ik{^(Di±W^Si if 

[0012] :^mmm^^^i^^^^^^<^w,\t.. --^y^Y 

* ^ ^ T ^ y ^BB^y Sr-^-Wi- ^ ^ >'^^ ^ « ^ C 

iy/V^ (-CO OH) ^/cfi:^/^^^^/^-- h (-CO 
O") C^mt^T^ K (-CONHs) ^fcJi: 

:3i;^-7^/W (-COOR) *rfeoTtJ;V\ rr'C:!:.:^^- 

7Vic:fett^R<ir bT^:i^ ^^/K ^^/K n- 

:y*nt:VK y:7°n eVl^t:, L< f^n-y^^^^l/Tc^ift^C 

-x/Wt: ^ ;n.T V ^ ;5 CO t> *^ ?^ <^ ^ ^^^--^ ^ W ^-^* tb 
r(D*'a'(D:x:;?^i7">^i-i: UTJl. -g'llx.fSJifabfcc* 

CO C . - 6 T v-yt-S?"^ <Jf ) -T?'S:^$HTV^5^>co. Nir^M 

^;H\:.\^t:h<D. ^^i^cdt y ^cojAiJigJbfOg^S 
(^y;tti. -OH. -COOH. T^/m. ^ 

UfcV^^pfr^>^»^^ >'/^>5^K/^ if(^^'g^i$^ >'/^:^K?^t if t> 

fi. ia^y#^ : 1 xmt>-^ti^r ^ jmm^^^^^ 

t: MTIji*5le(7)y i$^n>^ny^T— if [lEI 1 ] 7^^if<7)b h 
^n:/n'7^T— if. ia^y#-^ : 2-e^fc)^tt^T 
^ y^Sa^y^-Q^-t-^^^^ VMm^^co :^ ^ nrfuTT 

[me] 7ieif(5o^2/ hS^y <^p:/ay-7'-irV^^ 

[0 0 13] *^0jcoa55i^'-^>^^ Ki: LTfi. SulSUfc 
^^?'ce< i: t>2 OfiJ&L±. $f*b<{^5 om±. 



9 

mti.xit'^^ Fiix-fi. (1) ia?ij«-§-: s^tcmEm^ 

«coffi'tt^^t~5-<:7'^K. (2) ia^J#^: s^fc^i 

sa^ijs-^ : 6 -vmio ^ti^T^y mum t m—h b < 

/ ^ia^ij^^i-o ia^ij#^ : 5 ^fcfiBa?u#-^ : e 
T ^ y ^ia^ij 5 0 b < 6 0 

[0 0 14] rr.T\ sa^iJS-S- : s-xrmt^^ti^T ^ y 

9 8#gOT y r ~|| 5 08#i(^Tyr ^Tc^T ^ y 

msm^Tik'to ia^ij## : 4 -est? $ tt^ r 5: y ^la^u 

ia?ij#-^ : 1 xmt> ^ti^T^y mEm(Dm 9 3 # 30 

^'L-miL<Dr ^ y g^ia^ijTfc 19 . :^mm(7:>wmm^^ : i 
T^t^^tb-sT ^ y ^ia^ij^^f^ ^ >'^-^:i> WcJo^Bf* 
(ffit*-^) (DT^ymnmixh^o la^ij*-^: 5 

T^tp^tL^T^; y^ia^Ofl, ia?ij#-^: 2TS:b^tL 

y^ga^lJCQ|S9 9#g(DTy r — H 5 1 7#g(^ 

T y r STTCDT ^ y mSm^^^o ia?IJ#-^ : 6 TSfc> 

^ti^T^ ymmm^^. la^y*^: 2-csfc»^tV'5T^ 

y^ia^yo^9 4#gc7)G l n-^B5 17#@c7:)Tyr 40 

*T(DT^ y^ia^fj$r:^i-, ^^r^y^Ba?lM^ 
(Dia?ij«# : 2 -e« tp ^ tb 5 T ^ y ^ia^y Sr ^ 

tbsr ^ y^ia?y(D^i#g~9 7#g4fc:ji^i#@ 
-'92#s (DT^y s^ia?ijg{5^;d^-g3if sa^y#-^ : 

i'x:mt>^ti^T^ymmcom9 ss^s—s o 8#g 50 
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oT^y^ia^y (i^/e^fct. sa^os-©-: 3TSfc>$tb'5 
T^y^ia^y cm 2]) ^tcmmm-^ : ixmi^^ti 
^T^/mM^wM9 3#@'-'5 0 smB(DT^ymm 
¥\ ('tt^t>h. ia^ys-^: 4xmt>^ti^T ^ ymsm 

cms] ) Sr*i-^-<>^^HV^if;^s^«V#: (Sttft:) 
{C:|SV^T. ga^U#-^ : 2TSfc$tb5T^y^ia^lJ(7:)^ 

9 8#@-S:^cf^^i#g'-'9 3#g(7:>T^ y|^ 

ia^JS|5^:d^§]»$tb. ga^iJ*-^: 2 "CSto^tb^T ^ y 

Kia?ijo^9 9#@ — 5 1 7#i(^)T^ y^sa^j (-ttS: 

ia^jj#-^ : 2 xmt> ^ ^ T ^ y ^ia^y 9 4 # i - 

5 1 7sn<oT^ ym^m {irf^i::>^, ia^y#^: e-c 

X%^o 

[001 5 ] ^tc. *^PJO§13^-<:7°^ vt bX}^. 
;t{^\ (Dia?y#-^: 3^fct^ia^lJ#-^ : 4TSio^tL^ 

y^ia^ij^^^T)! ^fcf^ 2^j^_b (^?^b<f^. i~ 

^b<j^^j[ii 1 — sflii) ) (DT^ ym^^^^iK^vfz. 
T^yg^iajy. ©ia?y#-^: 3 ^ fc j^ia^y#-^ : 4xm 
t>^n^r ^ ymwmKi^tin2m^± (0*l< 

f^. l-3 0'(|iIm*^ J:!9i[f^L<(^l — 1 Oilia*. 

^ {-0* L < f^mffi a^il. i — s-fS) ) (^:)T5:y^^^ 
#ioLfcr ^y^ia^fj, (S)ia?y#-^ : s^tcmmm 

4T^t>*:}T.^T^y^Sa?y^'(?:H^fc^l2{Iii^ii 
af4b<f^. l-3 0j|i|@^, J: t9^tf^b<f^l-'l 
OfiS*. * ^ tC^f ^ L < fi^ffi (^2?rJ. 1 — Sim) ) <D 

T^ymm(DT^ymxmm^titzLT^ymMm. ^ 
xmi:>^ti^T^ymMm^(Di^fz.i^2m&.± c^f* 

L<?i. l-3 0ffla«. J:!9^f^L< 1 — 1 O^S 

^btw$?^u<fH:fi ({^a, 1 — sfii) ) (DT^y 

m^^^x^i^fcT ^ ymmm. ©iajy#*: s^fcj^iejy 

: ex^t:>^^^T^ymmm^ci^tci^2m}ik± 

omu&. ^ h V < i^mm m. i-so ) (d 
T^y vfcT^y mmm. ®ia^y#'^ : 5 * 
mmm^^ : e xmt> ^n^r^y mmm ^(oi^tzi^ 
2msi± (»^b<f^. i-3offi@«. j:f9^gF*b< 
1 ~ 1 0 fim^. ^ u < ii^mm i&L 1-5 

fi) ) (DT^ ymtmooT^ ymxmM^titiT^ ym 



(7) 
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[0 0 16] :^mm(OUli^^y^ ^'l^. C*$g;6^iiS;^ 
/UT^^i^/i-m (-COOH) *fcfi:^7V7jt>-i/l/— f 

/V (-COOR) -efeoTt>J:v\ ^h^c, :^^mo:>U 

T V ^ ^ ^ 60 . N mM T^-KI Iff ^ b fc ^VV 

:&{*:^?y-t LTf^. ^!ix.tf. la^US-g-: 3 (1112) 

-So 

[0 0 171 :^^m<o^>y<^Witi\'±^(D^^^':f^ 

6 D N A ^^m-t 5 mW^^i^ ^m^^ ^:it{CXoX 30 

[0 0 18] ^^IBco^^?^'-/'?^®. ■^(Dg|5:»'-<:7^^ Kt 
Jig. r :^^^\^mm. 4— <>'v^/V:;r=3ev--<>^v^/VT 

K^^/i-Wflg. ^yr^y/i^T^: kwb. 4- 
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^ K*1/5SJ;V\ Vmt\.X\t. DC 

So 

[0019] ^mr ^ / ^costt-fi^^is^g t (Dm^\^m 

fi. N, N--::;^^ ^/i/^/vi^T^ K, n, n-v^^^^/v 
:lttboiga:^7)?E•^^?i^^;6^^v^bi^So 

v>^^^ R/fe-^jf^i^SJiSJ-i^ffi Sterns r 1 6>tbr v^ 
s^ia/^)^e)igs:3itR^tu. a^^- 2 o°c— 5 o°C(^iQ 

^1. 5— 4^t3®SiJx^v^bttSo ^vfcKy^^^js 



^;i^-^^m^m% £> n^c^ V ^ ^ # .*7Ki^®^* fc T ir ^ 

So 

[0 0 2 0] W-M<or ^ y m<o^m&t LTf^. ^Jx. 

:?t;:/Ix3K:=./t'. Cl-Z. Br-Z. T d^^^f-zV:^^-^-^ /\^'^=' 
^'K h y :7/W;t^PTir5^yK :7^t3-<yK ^/t^^/i^s 2 

Zz-^u^^l^jV^ ->^t2-^:/^/K v/^n;^:^^^/K 2 



13 

S^LTJ^. W;^ff. Bzl. Cls-Bzl, 2 -:=■ h t:i-<>'>^ 

v?7V:^=3e^zXp^ ^/K Bum^ Hoc. Trt, Fmoc/c^ ^';6^>SV^ 
[0 0 2 1] m^(0:^/\^'^^tyjum(Dm'\^it^tlf:i'h(D 

/V, 2, 4, 5- by n n :7 :x: y —/V, 2, h n :7 ^ y 
— /K v^ry y ^/VT/l-ri— /K hn >^aiy — 

HONB. n-\:.Vt2:^iyy^^ K. N-t Ki=J^i/:y:^ 

HOBt) t(D::^:^T/^^} <lf ;asfflv^ ?>t^§o 15 
h y zn^/VT 5: V. fc^-^yv^^-, ^'^^ iy^tj: tic 

T^y— /V, y:^i^i/y— yv, ^-^^yi/y^— /K i/y^ 

7Vy./v>^^ H\ l,4-:7^:3?>v^5^;^— /K i, 2-:^^^ >^v?5^ 
hti^2, h n y zi: ^yi/Xf^^;^y y — 

TfflV^bi^5:^/y^ /^-^ ± tfi 1 , 2~ai ^ V ^ 
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if ^ T/i/;^7 y ^lltd J; o T § tL^o 

[0 0 2 2] wM(DKmcm-^-f~^%xfj:\^^'^mm<Di^ 

/6^e>ils:3itRL5 ^:y^^yK(7:>T5: K{**#-5sy(5o 

"^Kft^m^m^-r^^^^xi-i^mtmrnxh^o "^^kxv 
ir-<x(Di^mM^m^v. mm(DU^>^y<^K^%^^ 

t i)^X% ^ coa>^ >^y<i^ Kf^uE^o^^jfs^^^^ 

mi^ L.xmm ^MM^^^**g^;^i-§ r t xmm(o 

y a — ;^ =3e iy^vS ^B^f Mco T^i- =i — i: ffi-^ 

[0 0 2 3] *^p^(^:^;y/^yKcogi5:9*-^:/^K*fcf^ 

V ^ CO y^^^ M S ^^^y"^ ^^—Hx^m-t 

^:zt\cJ:^xmmf^:itt^X^^o -^y'^K^D-^^ 

^^t\c^v) ^^(D^zf^ K^M^Si-^r i:;a^-C#^o 

®M. Bodanszky :|3j;TJ^M.A. Ondetti, K 
iriyy. (Peptide Synthesis), Interscience Publisher 
s, New York (1966^) 

©Schroederilo j:I/Luebke. if •^y'^Kdhe Peptide), 
Academic Press, New York (1965^) 

(1975<^) 
/^i^KcO'fbi^IV. 205. (1977^) 

— • w'^^sf^ t^m^^i^-^x^mm(D^y:^^'7''^ k?: 



(9) 
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^ C ^ J: o T »f* * O it ^m-r ^ ^ 

[0 0 2 4] :if^m(0^l^^<^W^=^—\'^-t^D'NAt 

mjfsL.fc^iij5S • a^s^feo c DNA. tutaufcMS • m 

total R N A * fcf^im R N AH^i-^PK Ufc ^> ^0 Sr^ V ^ 
Tltt^Reverse Transcriptase Polymerase Chain React 
ion (WT. RT-PCR&<^B&I^^^^) J: o Xtiitgi- 
A<i::U-r^i. m^l-i. (1) ifl^y*^: Ti^^tP^tb^ 
igSia^USr-^^-r^DNAs ^fcf-iia?iJ#-^ : 7T*^fc> 

/^:^K;^:=i— Ki-6DNA. (2) Id^W^ : 8 -e^t> 

T-xN^:7^y >5^vx-r54i:£iE?y*^L. m^m-^: 2^^ 
mt>^tb^m.mmntm7 Q%&k±^ $f^b<fi,^8o 

litm 9 5 %iy.Jb(Ot@|ll'l4&^i-5:S^Ba?>J&'a*^^ D 

ia^U i: y X-x:^ ^DNAtVXl^. m:^Jti. 

ia?fJ#-^: 8-e*fc>^tl.^:S*ia^Ji:»^7 0%£j^_b. » 
^ U < (i.*^ 8 0 %&.±. ^ 6){C^:f * L < {-^m 9 0 

ifi^y ^ -^^-t" ^ D N A Tie if ffl V ^ ^ o 

[0 0 2 5] /^-f :/y v-a^-Ji, g *<2^*p^7>::&■ 

^Vi/ (Molecular Cloning) 2nd (J. Sambrook 
etal. , Cold Spring Harbor Lab. Press, 1989) tCfB 
mco^'^k^i: }£\^'^oXfxfi: 5 t i)^X^ 5o *^ci; miS 
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h y 9-4 OmM. L< 9 - 

2 0 mMT\ 5 0 — 7 0°C. b < f^J 6 0 

mat.. ( 1 ) iE^y#-^ : KDT^y mmm^^^-t^ 
g-i 6 1 s^s(om.&Mm'] . (2) la^ijs-^: 20 

t uTj^. ia^y#-^ : 8^^ 

DNA WQ(DW9 0#@ 
[0 0 2 61 



m 6 4 o#s<7)i£Sia 



50 



^fc. <^r^V>^DNA. <>^V ADNA^^:/^ y 

— . mm v±m^ * mM*M(o cBN A. stjisbfc^fflis 

• c DNA^-Yt^^^ y — s -^^DNAOOV^T 

.^LTf-i. (1) (Dia^iJ#^: 7-xr«t>^tb5 

iiSia^ij ^-a ^ d n Acon^^m^nm a d n 
A. ©la^y*-^ : 7xmt:>^n^^MM^^\ty^-(:^ h y 

@a^ij## : 1 x^t> ^tihT^y ^la^u ^^-r ^ ^ 
^^j^i^ssa^ij Sr*"-r 5 D N A. ( 2 ) oia^ij*-^ : s 

mt>^th^ :SSiB^O ^r-^^i" ^ D N A (^gP5>tll*iS?iJ ^ 
^i-^DNA. ©ia?y#^ : 8-rr^t>^*T.^:^£ifl?yi: 

sia^ysr^ ifl?y## : 2 -c^fc^n^r 5: / ^la^o 
;5 D N A(D^^m.mmn^^'t ^DNAts:^t^m\^^hti 

•So 

[0 0 2 7] J: 19 Mci^^m^at. 

K-r^DNA<^ bTfi. {^ax.f±\ ®ia?y#-^ : 9-e 
^ -5 issia^y ^ D N A . 4 f^ia^y»-§- : 

Txy^^ y x-r -54i:sia^y^:^r b. >' 

— K't' -5 DNA. ©ia?y#-^ : 1 oxmt>^ti^^M^i 

^y^^i-5DNA. ^fcJ«?y#-§-: lOT^^fc^tb^ 

iSSia^y i: /^-Y >^ h y h Ji^frT-^^^^-f y 

A. ®ia?y#-^ : 1 1 -e^t?^n^t^Sia^y?r*i-^D 

NA. *fcf^ia?y#-§- : 1 1 'e^:b^ix^:S£ia?yi:^N 



(10) 
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^^-t 5 ^y^^y^ K sr :n ^ K-r § D N A . mm^ 

:2^^ 0^ (t:) ^ ^ ^ ;g ^ K (7:)Stt ^ 6 ^15^^ 

[0 0 2 8] Sa^iJ#-i- : 9 4fcf^@a^iJ#-^ : 1 0 

^ tb§ ifeSBs^y tm? 0 %&.±. b < i,t.m so%&. 

t^t^m^^^htl^o iS^O#^: 1 1 *fcf«a^ij#-^ : 1 2 

■T^^fc ^ tu^*^SiE?iJ t ^^-r y iJ^V XT^# ^ D N A t 

bTj^. ia?ij#^: 1 i-^tcmmm^: 1 2 

N A/^ if V^ W y t^V-^— V 3 vo:;^?^ 

Kia^fJ [|114(D^3 8 eSi— 1 6 1 8#scoj^Sia 

K^=^— V-t^DNAt LTJ^. ia^iJS-g- : 1 0 
-r^t^^tb^i^Sia^fJ [|1]4C0^3 71#g— 1618 
# S cO±i:Ma^iJ] ^*^^DNA^^^-r^DNA?i:if 

*%^<og|5^^-<:/5^KSr:=t— Ki-'5DNAi: LT^^. ia 

§ — 1 6 4 0 # g (^i&sga^ij] fa^tK m&m^ e 
T^«t?$tx5T ^ y ^ia^ij^^rt-^*^?^tog|5^-<:7''^ 

K^:=i— Ki-^DNAt LTJ^s ia?IJ#-^: 1 2l:^^t> 
*tT.^|gSSa^y [0 6 (7)^2 80#@— 1 640#g(^ 

(1) *^?^<^^>-^^:^«§r=2— Ki-'5DNA(7:>gj5 
la^iJ ?r 5^^DNA:/^^-^-^ffiV^TPC 
Rfei<ictoTiiffii-^;6\ Sfcf^ (2) iga?ie-<^i^- 

f^:^ffl«Sr:=i- K-r^DNAif^T-t) b< {^-^J^ScDN ASr 

{^[lx.fl\ • ^n— (Mole 

cular Cloning) 2 nd (J, Sambrook etal. , Cold Sprin 
g Harbor Lab. Press, 1989) \Z.t^WL(0:}j'i^f^E\:i^^<:> 
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f^o ^tt^-XT^^. T>NA(DmM'mwm^ ix^-H 

M • mm \t.. </k^(D^y f^ll^fS. Mutan'«-G 
ffi^g («) ) . Mutan^^'-K (^ffi^t (*) ) /^if^>«VN 
T. Gapped duplexfe-^Kunkel^T^ g 

^ V ^ -t- ^ C § tc: o T^T 5 <!r ^ 

5o — >'^t:*tbfci^ W^^S'K^rr^— Ki-^DNAJ^ 

LT(^TAA. TGA^fcf^TAG^^bTV^Tt J: 

(-f) *^PJ(^^>'-^'^^«^:=i— Ki-6DNA;6^^ g 
<tt-;5DNAif>T-<^-g3!9j±iL. (P) ^DNAirjt^S 
^ ^ ^ — (Z) n ^ — ^ — TriS -5 

[0 0 3 0] — LTf^. JcliffiS^O:/^;^ ^ 

K (W^ pBR322, pBR325, pUC12, p 
UCl 3) . ^t^^ft*(7):7'-^:^^ K m. pUB 1 1 
0, pTP5, p C 1 9 4) . »#fi*:7^^;=^ :^ K 

(^il^ pSHi9, pSHi5), xyr—^J"^J:}f(r>^^ 

W^^4^l-:^^^t^<Di&, pAl-ll. pXTl. pRc 
/CMV, pRc/RSV. p c DNA I /N e o?t^^* 

V4 0:7"^^— , L-pRr/n^— , CMV (1;^ 
h;^:^^n T^^/lx;;?;) ^7^0^— ^ HSV-TK:/a 

V\ y t TS^Tfo^Jfe-g^^l. t r py'n 

. lac:/P^— ^ recA:/a^— ^ 



50 



S PO 1 y'^n^— S PO 2:7°n^— , pen 

pyr2^-~^^f^i^\ m±7i)mmx^h^m'^^^. pho 

. ADH:/p^— — , AOX l:7'a^— iJj' — 

[0 0 3 1 1 ^51.^^^— (cji, Ji(±(7)ftiiic. gffS^cJ: 



(11) 
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T. S V4 0 o r i tmW^^m^^^h^) 

Tfi. mx.\t. v^t: v^^mmj^mm i&^T. ah f r 

TX) Btt] . rvtr^'-^y >^»ti3*^^^ Amp 

(JMT. Ne o irlS^i-^W-a^^^fe^. G4 18iiH!t) 
^;OS^tf t>tb^o dh f r ite^rJ^a^^-Y-f ^'- 

XV^i^;^:^-MSCHO^fflV^Td h f rmfH^?r^W 

tbfclfflia ^ >^ * V j; o T # 

x^fo5:#^jis a-T ^^—^ ' z^^^-r^^Mm. ^y^f- 

MF a • i^^^^^l^mn. sue 2 • i^^^^/l^m^^J: 

[0 0 3 2] L.-Cf^. ^^>aiy tiTM 

y t:T • ^ y (Escherichia coli) K 1 2 • DH 
1 i^n-y-'-J^y^^X • • if • - Tiof 

(Proc. Natl. Acad. Sci. USA), 60 #, 160 
(1 968)], JM103 ^ *T-yv::< * 

yn^— ^, (Nucleic Acids Research) , 9#, 3 0 9 
(198 1)], JA221 [^/-r— ^/l- • • 
zt^— • — (Journal of Molecular Biolog 

y) ] , 120^, 517(1978)] , HBlOl 

1^, 4 5 9 (1 9 6 9)] , C6 0 0 [v^o^^^t" 

;^ (Genetics) , 3 9#, 4 4 0 (1 9 5 4)3 ^c^if;6^;^ 

if^yl^;^ (Bacillus subtilis) M I 1 1 4 [e^— 
24 255(1 983)] , 207-21 [i^-Y— ^ 
/I/ • • >'^'^ :^'!7' ^ ^ h y " — (Journal of Biochemis 
try) . 9 5*, 8 7 (1 9 8 4)3 t^ift^m\f^htl^o 

[0 0 3 3] mmt bxf^. mx.jii. ^y:^^'^^'^^. 

-fe U tf-S/^ (Saccharomyces cerevisiae) AH 2 2 , 
AH22R-, NA87-11A, DKD-5D, 20 
B— 12^ t/y-f-^ytfx:^^^'^^ /K^/^ (Schizosacc 
haromyces pombe) NCYC 19 13, NCY 203 
6, tf=¥T ^<::^V]):^ (Pichia pastoris) fl:Ht^m 50 



#M¥l O- 8 0 2 8 3 

20 

NPVCO:^^{i. ^S^O:^*.***^!::^^ (Spodopte 
ra frugiperda cell ; S f yftjia) . Trichoplusia ni(0 
^laiS^OMG iaj3S. Trichoplusia nic7)|Pfi5lt(DHig 
h Five' " *PiJia. Maraestra brassicaeS^^O^ffllS^fciflEs 
tigmena acreaS^COM^cf^ if V^ e,tb^o ^-^J^^^ 
^SBmNPV<7)*'&Jl. SS^fe^MciMSS (Bombyx mori 
N cell ; BmN*Wa) t^.^ V^ b;}X'6e KS f Ma<J: 

UTJ^. ^?ilx.^i. S f 9^Jia (ATCC CRL1711) . S f 2 
(JiJ^Jl^ Vaughn, J-L. fe>. >^ • (In Viv 

o) ,13, 213-217,(1977)) <?f ^D^ffl V^ t>ix5o b 

^--r^-Y— (Nature) , 3 1 5*, 5 9 2(1 9 8 

5)3 o mwmmt\^x\t.^ mx.\i. ^j\-mmcos- 

7, Vero, ^^-r:=^— X^Ni^;?^t^— *PiJ5&CHO (i^ 
T. CYLOUM tmU-t-^) , dhf rfti^^^a^-Y 
XVnA>?v^— ;^PIJiaCHO (^T. CHO (dhf 

r") Uf^trnV^-i-^) , -^^^LWS, '^5^;^AtT 

-2 0, ■^l>>^^:3in— ^ffljsa, 9ii^hGH3, t: h F 

L. 2 9 3*Bia. C12 77^fflia. BALB3T3Ma. 

Sp-2'mm^i:^'mm\i^hfl^o :Lfhh(O^X^. CH 
OT^Pa^. CHO (dhf r") 2 9 3 /l^ffllS^c^ ^^^^i^ 

[0 0 3 4] ^v-cn y t:TJS«^?f^Wte^i"^tC?^, >^J 
x.fi. :7'a i/— v?>'^-'X • • if • ^v^h^/w - T:^ 
"f^ — ' '^'f ' if^^Vv'-YX • • if • 
— (Proc. Natl. Acad. Sci. USA) , 6 9 2 1 
1 0 (1 9 7 2)'^e>— ^ (Gene) , 1 7*, 107(1 

9 8 2)tj:t'{ctm(D:^m::-^^<:>xn^j:y :itt>x^ 

• T> K • v^^^^>^^ ' i/^^ (Mole 

cular & General Genetics) , 168 111(19 

7 9) fj: t'\zmm(D:)jm^^i^oxnt^ V t^^^x^ 

Vif^^nv^— (Methods in Enzymology) , 194 

182-187(1991) {CfEttC0:*r?it^=SeoTtT 

^(IX-IS. /^-f :^/-7" y n (Bio/Technolog 

y) ,6, 47-55(1988)) t^if\cm^(O:^'^i:l^^<^Xnt^0 

mmji^^ms mmnn^mmy'^ h^^— 2 6 3 

-267 (199 5) (mm^tmi) . »?^Vnni>- 
(Virology) , 52^, 456 (1973) 

(D:^m^^oxn^^o :i t:^'^x^ m^^ii^i^—<om 
m^comAJjii: 1 1.x it.^ {^iix.«\ y v^;^7/i--^!>Afe 

[Graham, F. L. and van der Eb, A. J. ^ ^ 

(Virology) 52, 456-467 (1973) 3 s M^^lUi [Nu 
emann, E. et al. :r.:/7K • i^^—ir/u (EftffiO J.) 1,8 

41-845 (1982) 3 m^'^mfhth^o rcOj:5t-bT. * 
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^^i^-^^^^o *fc. d h f r »{K-?-Sr31tR'^ 10 

[0 0 3 5] ±m(DM«m^i^^^^m<o^iyy<^K^ 
i^^mm^^m. mmizmm^ti^m^ti.x}±mm§ 



-<:7^h>', ^m=sf^. ^-^Wv^att 

^tsM9itm [5;^— (Miller) , iy^—^/V':^y'' 

(Journal of Experiments in Molecular Genetic 
s), 431 — 433, Cold Spring Harbor Laborator 

y, NewYorkl 9 7 2] LV\ ^ 2: ^ 

— r V K y /i^T y J: 5 ^^c^^^y ^JP;t 6 r. t ^^x 
5 — 4 3°C-e*^3-'2 4B#Pp1^T?'^V^. i£^^g^;l J: 9 . iim 
-g^. 3 0-4 0 °C-Tr^ 6-24 Wmnt^ 

•^mmxh^mmB:»:i^^mm^^m. mmtL.xi'i^ 

y<—^:^^-'jU^^-~ (Burkholder) ft/J^^§jte [Bo 
stian, K. L. b^ y^u iy-^iyly^^ X - :t':f » ^ - i^iy 
• T:^-r'^— • :ty^ • i^-r^vwx • :ty^ - if 

• (Proc. Natl. Acad. Sci. U S A) , 



30 



40 



50 



7 7^, 4 5 0 5 (1 9 8 0)3 -^0. 5%:5^7if ^ 
■^^•t^SlDmm [Bitter, G. A. fe. i^^^/^^^ 
X • :ty • if • i-iys^^u . T;^t':^— • • if-f 

• :^>^ • if • zr— (Proc. Natl. Aca 
d. Sci. USA), 81^, 5 330 (1984) 
mn^htl^o tS«iOpHJ^^5 — StCpSi-^t^^S^f^ 
b V \ i**fiffl»,^ 2 0 °C— 3 5 °CXm 2 4 — 7 2 H#Ph^ 

[0 0 3 6] ^±Mmm^m^fci^m^xh^MK^^ 

i^^^^ir^m. :*±te<bLT?i. Grace's Insect Mediu 
m (Grace, 1.0.0.,^^^-^— (Nature) ,195,788(196 

2) ) tc^iij>ft; Lfc 10%!^ e/jk?t^cD?^Jni^:|r]@l:iP x. 

Yct>cO/^^;6^^V^£)^^^o i#it&<7) p H{^*^l 6 . 2 — 6. 
4^e:iiSi-50;dSi9^*LV\ 2 7^-e^ 3 

— 5 5rBm?fev^, '^•^w^cjt\:^xmu^mw^Mx,ho # 

X\±. mx.l'^. ,1?^J 5 - 2 0 %cO|&iS4^jfiL?t^'^tfMEM 
i$±tfe [if-f:3i>->^ (Seience) , 122 #, 501(19 
5 2)] , DMEMmM [T/^an^;?— (Virology) , 
8^, 3 9 6 (1 9 5 9)] , R PM I 1 6 4 OJ^ife 

ViXai — iy3>^ (The Jounal of the American Medical 
Association) 199 519(1967)], 199 
[XaiX— . :;ty'^ . if . yif-<3i7"^ . 

— • if - ^-^^ :::^ns;5^;t7/V - y^y"^ (Proceeding of 
the Society for the Biological Medicine) , 7 3 

1 (1 9 5 0)] 7j?af:dS^V^f>tL^o pH{i:|tJ6 — 8 

xh^(omj'^i.\^\ m^^-^mnms o°c-4 o°c"t?*^ 

15-7 2B#feifT5^ev\ i^^St;ii^;CTa:a'^JiM^^jpx. 

§o CHO (dhfr-) lMS:feJ:t/d h f riS 

^ if -a ^ V ^m9r ^ v-i&i^ jk?f ^-g- D M E Mmm 

-So 

[0 0 3 7] ±Mm^^i)^hif-mn(od^>'y<^m^^Mt 
mmt>hm\m-^\^m\^x\t.^ ^*po^s-t?® 

t^^com&W^^M'^. h y hv-x- 1 0 o'"j^^if<;o# 

M^^. ^(D^o\z.L.xmhfhf:Lmm±.m. 
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tih(D^j^^(D^m. mmii^ti^xn. mMr-^Mmitm^i: 

10 0 3 8] -^^^(0^ ^(Dgp^^:/^ 

[0039] C^y^n — f /^^#:<^f^»] 
( a ) -^e y ^ n /i^tn:{$:St^?fflJ3ac^{^M 

iiai^o. f+2 — 1 0[BiSjStTt?tb^o ffiv^£)tb5tajk 
-^^'^^^s y-yh^ \i^yi>. ^^-u h])t^m^fh 

y ^ n — ^/i-5t:#:j^^>'^'^ ^ V K— ^ ^laiit* a r. i: 50 



lJ;t 
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4:^(0:^0: C^-Tf^^-- (Nature). 256, 495 (197 

5)] \cm^Mmir^z.t^'^X^^o m^i^MMtl^X 

Jf±^ mx,}fi. 7}f y:r:5^ 1/^:2^ y (PEG) -^irV 

P3U1. SP2/0. AF- lt^E(OU\hLB^(0'WM 

mmmt^mf^ti'^t^. p 3Ul;^5^Ef^L<ffiv^t)i^ 

PEG ($f4U<JlPEG 1 0 0 0~PEG6 0 0 0) 

1 0 8 0 %m.&(om&xmM^ti. 2 O — 4 O "C. 

^?^U<^i3 0 — 3 7°C"T?1 — 1 O^^r^l-f ^-^n.-^— h 
[0 0 4 0] ^ y :^ n — f-zl/fei^^^i^^'^ y K 

fetrfe^iJ^'-^nr/y ^-fetft^ (^J^ait-a^tcflH/^bti^^MSidW 
>5) *fcfi:/nT--r >'ASrAPx.. H^Si-M^bfc-^/^ 

5^<t:d^-e^^o ii^HAT (bx^^i^^^^^-^-. T^y 

:7^7"y>'. ^^^^:/) ^mMi^tcmmmmmmxnt^ 

V^TtSV^o 1-20%. ^f*L<{^10-2 

0 %cD4^fl&j^Jk?ff^-^ti^R PM I 1 6 4 0i:f 1 — 
m) ) fc^V^^^Wy^^y K--'^:t$«ffi«iL?t«i^ (s 

FM-10 1. Bymm m) ) f^t^^m\f^^:it:^^x 
7°cxh^o mm^m^t. mn^B^-smm. ^ifab< 

xn^j: O^t -ii^X^ ^^-r :/ y K— ^i:S«±«<^fei:#: 

im^^ ±m(Dm^h.m'i'(om^i^<Dm'&tmm\^L.xm'^ 

[0 0 4 1] (b) "^ey ^ u^—/vifiit(DmS: 

=t-yw^fcmfe^ mmM.itmm. m^*ihfe> 
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T— MeM^(5o^i'^#:^o< t9^ ±m<o^y t^r:^—^/l- 
W^Ml^.'^O, 1 — 2 0. ^ff*b<f^l^il — S^^fiJ-^ 
-Y y o:^:/y ^-^{cf^, a>^r<^^'^?flJ:Sr>Sv^:5r.^ 

[0 0 4 31 *^K£^^>^/^"^K^fcf^-^(7:)§|54J^-<:7''^ 
K^^—Kt"^ DNA (Ji/.T. *^0J(7>DNAi:i&taf 

D N A ^cteM^^i . * i^rnx^ j-tiMfi^ :ssifl?y ^ 

fctbti, v^i"ti.(^T:/5^i?>';^DNATfcoT1> J:v\ 

5 V ^fig|5:5^^^i:fflfi?IJ <h 7 0 b < 8 0 

j:«9^f*b<fl,%9 0%tA_h. ftt&*b<tt 
^95 %Jli^Jt(7)ffilWItt^:frt-§il:Sia^«?'c^ 
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&mmmtm i o %ii;_h. * b < s o %jj^_b. j: 

D »^ b < j^,*^ 9 0 %ji/._b. * t^f ;i b < 9 5 

::i^e:>OT>'^i?v;^DNA^^. <2^*p<DDNA'a'^»e 

[0 0 4 4] ^ 
10 ':i^'^m.tm%m2--115^ 0^ b < f^^?^ 2 - 6 :35*. 

^mrn^. mm^. *L-m&^ mmm. ^mwA. 

^fc:f'i^<Z)Sl5:»-<:7^^K^='^Ki-^DNA (KT. * 
BP^cODNAi:ffi&tBi-^^'^;5^fo^) , 

*5cfct/T^^5^ir>';:^DNA(^fl|^^Ift0Ji- 

[0 0 4 5] (1) 

30 7^ <^n;7^nxT— if^:n— Ki-§ D N AiC^^i^^^foofc 

^ T —if & § V ^ fl:^ tl b T V ^ 5 fc {c, ft^g Jcfc 

50 #tcie{t^*^3jo^>'^N°>:^K^(7)^gtiJSr+:9't-. fea 



(15) 
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[0 0 4 6] ^mm<DDNA^±m(Omm • "f^BMt L 

-teffii-^^-a-f-^^ ^>?i^< t 9 0%. $?^L<f^9 5% 
S(l?^^if ^ bTftP61}{c, fe^V^f^7Kt>b< f^-^tbgAi^cO 

7KyT/Wz3^/v (^y;t«. z/Pb'^i/^'iJ^y ::3-yK :^°y 
U y n — ^0 . #^ V'tel^ffiSttSy 

x.«\ TKy y7w-<— h 8 o'\ Hco-5o?:^^o ^c^if 
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T7b':/^>'. jKy ^^i/>'i5^^y /i/^^if) . i*#*y 
CO D N A tm7>^ ^ntc^ ^^—\> ills t mm\^m: 

[0 0 4 8] ^(T^J: 9tCbT#?5tt^M#Jf^. ^^-eiS 

'^'^s -f^. 1^7X-?t^^^) tc:>?i-bTS-^ 



A ( 6 0 k g i b 



Tng~100mg. &^b<t^l^l. O'-'SOmg. J: 

-e^A mme 0 k g <h bT) {cSi^t-^^-^. — 0 

b < 0 . 1 ~ 2 0 m g J: «9 b < 0 . 

(omi-^^xh^o i&(DWi^(D-m^-h. eokg^Ttt^ 

[0 0 4 9] (2) ^jfttd^y-r^ismfswib'a^feo;^^ 

y-->^:^^ 

mmmm. nfmm& nm^^^t^ 

}^(Dnmt\.x^mx-h^o — :^mm(D^>^<^m. 
mMmmn^. • mm) . nmmm. 



(16) 
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[00 5 0] 'tt^t>'h. :^mm\^. 
h\^<i±'t(Dm. (Sir. i^mMtrnm-r^m'^T^^h 

(2) (i) :^^m(D^l^^<^^^ ^(DWs^^'f'f^Vt. 

fl\ (i) ^ (ii) (Dm^\^^n^. *^P^CO^V^N"^ 
[00 5 1] ^Wt LTf^. :^^m(D^:yy-<^W^(Om 

9.tf^K)'^%^'h(ox^thm^i^^<oh<DX'h^^^\ 

- (2, A~-J=^hr2y :^=:.7V) -2, 3-e>T5:y:7' 

K'tt-fk:^^. ^^'fb'g'fe. mm^mm. m 

*^)4~10 (M*b<fl. pHJ^e-'S) (DU VK^-^-/ 

«^ t t (O^g^^Pl* L V vvr —Xlh^ 

<5^*PC0PER?S CF. T. Lundyfe. ^l^i^ h 
XJ.~y :^\y-y:;^ (Electrophoresis) , 16#^ 1995 
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J: «9$?*L< f^^ft 5 0%i^Jb_b#^ii-§t^^^t;-a^i^^:^ 

^ §g ^ ^ u 7" T — ^^Stt ^ffi:tt -r -2) ib^ 

^ibT. ±fB (ii) (Dm^x^^^-^^y^xo^^T — 
if&tt#^^±tE (i) (0®'g^te:J:t:-<X. *^J2 0%i^_b. 
$f * L < 3 0 J: ^9 iif * L < ft*^ 5 0 %jJA±P£ 

^ Ki^it-a^te ^-^^ O >^ n ^ T — 

10 [0 0 5 2] :$:mm<D::^^ V—=^>'^^m^iy hfi. 

20 ±i: 

^^v— :7^y y r^- h:7Vi^— (cbb) ^-fe 

mm immm^imM) ^mx.^ s 7°c. 3 o-^^m^j^^ 

^^fz.m^. PERj£ (F. T. Lundyb. Electrophores 
is. 16#. 43M. 1995^) ^C^^oT S D S y y /V 

30 K^Vl^}cS«:^?t^$ii-, ^J^;?^4''X^3 7°C. 1 6 

[0 0 5 3] :^mm<Dys^ ^j—=^iy^^^'^^fz.\^:A^ y 
Kmt:'^'^!^. -^j^K^fb:-^®, IS 

fz.mm^^i\:.^mx&^o i%i\:.-^m<om.t\^x\±^ m 
^ >^ n -7^ T — if stt ^^c^ }£ (om^ ■^mm-r^ 



50 mm^. :?S!{t;ffi> 



(17) 
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m m^lt. -^^y^. yyh. t::yv?. 

57-^, ^^rn^ f-/V, '^>'>^'?^^'>^— 

S^a^^. S*>ft^. h^^^^Jftcj:^ 

V^Xfi. — 0tCO#^>(t;'a-#l^*ilO, l--! 0 Omg. 

$f ^ U < 1. 0 — 50mg. J:«9 L. < l-^m 1 . 

0— 2 omg^-^-r^o ^^spfi^i-s^-r^^-g^f^s 

^ c7) >^ v.^-^ ^ R^co:gltg ^PJ-Si- § 'f «r a*f»J <^ 
?f^XiiS^A (6 0kgi:LT) J^i^-^-T — 0 
{^o^K^I::^#)^,%tlO. Ol'-SOmgSS^ *3^^b< 
J^^O. l'-2 0IngSS^ J:i9i?*b<f^^0. 1~ 

'So ftiK^tb^t^^-^t. 6 0 k gSfcDiC^Sbfc*^ 
[0 0 5 5] (3) ^(7)?!S55-<:r 

*5ctu^ (ii) m^mtim±^^^mit\^ti:$^mm(D 

^K^(D^»?£^M#ti-6o ±tS (ii) ^7)^M£i-:fe^V^ 
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[0 0 5 6] ifimm(o^i^^<^n^\^^'t^^^ 

m^-r^m^:^^^^) ^m\^^x:^mM(o^:^y<i;7W^<o:^ 

(ab')2 . Fab\ fe^S V^^^F a b H^^iav^T^i J: 

ti^o McM'\imi^L7umti.xi,^. m:^\^. v n . 

[^^M] . PH] . ['"C] /c^^^;&^fflv^6)j^§o -LIB 

mm,7mmmt^t^:^m^^bti^o mytmmti.xit. m 

[0 0 5 7] feL^fc^v^^^fe^:^cQ:F»^t:tc^o■rf^. 

y T:i^ y /i-T^ H\ v-y ^^-^(o^^Mi. fc^ 



(18) 
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[0 0 5 8] :^mm<D^y ^ n— ^/V^{2|s:Srif> ^/ 

^feKi^toSij^v-^^T^j^, ^j-yx.fj. M-^?*. -r^yp^ f 

(F) ^fet^r^St^Lfctl^fetlg (B) <>^^«lb (B 

^t.t/Lm^Mi.xm^Rit^^'^fcmm^u t ^^^^gti-a 

MM^^o -^fc, ^:7ny hy— "Trfi. ^Vu-p^fe-S 

[0 0 5 9] ^tihm^(r>:^m^^mmm^^^m(o^ 

j^yTiy±-() (mm^±. flsfp 4 9 ^mm . Arx ^ 
fp5 3^n) . ^)\mmhm mm^^^miMm} (m 

^tr) ^ TMethods in ENZYMOLOGYj Vol. 70 (Iramunochem 
ical Techniques (Part A))^ |r|# Vol. 73 (Immunochem 50 
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ical Techniques (Part B)), Vol. 74 (Immunochem 

ical Techniques (Part C))^ lU^ Vol. 84 (Immunochem 
ical Techniques (Part Deselected Immunoassays))^ 

Vol. 92 (Immunochemical Techniques (Part E^Mono 
clonal Antibodies and General Immunoassay Method 
s))^ IDS Vol, 121 (Immunochemical Techniques (Part 
I:Hybridoma Technology and Monoclonal Antibodie 

[0 0 6 0] ^h^at.^ *:^0J(7:)feL#:^ffiV^T*^§^cD 

Efmm^t^cD&mm. mmm. mmmm. ^mtt 
^mm^ 't^mm. mmm. ^^m^tm. m^7km,m. 

tiM^GVHD {^m)iMm^K}t^) fjit^co^mmm 
[0 0 6 1] (4) 

^/p^^^h. hy. t^i;?, :7^>^, 

^:=2. i^/K /^<Jf) 

m R N AcDtiiOfe 6 V ^(Dm&^WmM t 

X.X-^mX'h^o *^0JcODNA^;lV^-S±E(7)3te^ 

v-a^-^PCR-SSCP^ (^^'y ^ ^^i^^-X (Genomic 



(19) 
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s) , 115^, 874'-'879M (1989^) , y^P 
V— v>>':^^^X • • if • :^i/3:^y^ • T:?&x^— • ^ 

y . :3i:yiy^ X • :t':f • zE.;^ai— (Proceeding 
s ofthe Natinal Academy of Sciences of the United 
States of America) , ^8 6^, 2766'-'2770 

H (1 9 8 9^) ) f^iliiCX^mmt^^t^^^'^^^^o 

^^5". mm^mma^. ^^^^ {%m - mm) . ^mm 

't-mm. mm^. m^y^mm. 

GVHD (^tt>T->^#±S:jS) . ^mi^ 
[0 0 6 2] (5) T>'^^>':^UNA 
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20 



30 
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vHD mm.}iM^±Rjt^) ^i:if<D^mmm<^'i^'^''^ 

^ir>';:^DNA^JzfS(DE^i: LTttffl-f-^m^. SfifS 
L fci*^ 0^ D N A ^-a ^ L T ^JS-f" 

[0 0 6 3] (6) K-r^D 

^t: b»Jf^<i: LTJi. offLli]^ (^!l;t«. yy 
^7if=¥. t::yv>. y^^. ^.n, ^ 

DNA^>s4-^»li^icte#^ii:;5t^fo^coT^^. I^DNA 

feoT. *^P^(DDNA^»]f|^^fflJI&-ej^m*-^5 

-r^:Lt\^X,^X:^m^(D^:yy<^mm^mM±^^T> 
NAte^tbi^^f^ffi-e^^o rcDTT^n^— ^ — br 

[0 0 6 4] S:*tlP*BI&®Pgte:*5ttaDNAC0te^f^. 
t^^«:$tb;5o DNAte^^O{^f±lliji|^(75J3^^|ffljia(c::^3 



40 wl^ft*^T5^ t^o^-e^^o ^bt-, se^DNA^is* 

^ 0J CO D N A^^m^ Ir s fflltig* CO i^) (DM^^U t L 
50 T^^^-r-S^i ^5X^#-5o ^dx.fi. *^e^ODNAte# 
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-So 

[0 0 6 5] J:•C>^|1I®^C:^3V^T. ^.M^T ^ 

ymt^:t^^m'^x-^^-th'^'^. i upac - i ub 

Commision on Biochemical Nomenclature tCt^ffi&^fc 



10 



DNA 

c DNA 

A 

T 

G 

C 

RNA 
mRNA 
d ATP 
d TTP 
d GTP 
d CTP 
ATP 
EDTA 
SDS 
[0 0 6 61 
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[0 0 6 71 



G 1 y 


: y ^/v/ 


A 1 a 




Va 1 


: y >^ 


Leu 




I 1 e 




S e r 




Th r 




C y s 


: iy:^y^^ >- 


Me t 


: ;?^^:t^>' 


G 1 u 




Asp 




L y s 


: y 


A r g 




His 


: t:>^5^v^:x 


P h e 




Ty r 


■ ^ni/V 


T r p 




Pro 


: :7't3 y >- 


A s n 




Gin 




pG 1 u 




Me 




E t : 




Bu 




Ph : 




TO 


^ryys^v-4 (R) y^^ 




T o s 




OHO 




B z 1 




ClzBzl : 




Bom 
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Z 

C 1 -z 

B r -Z 
B o c 
DNP 
T r t 
Bum 
Fmo c 
HOB t 
HOOB t 
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HONB 
DCC 
C h a 
Ab u 

Ab z 

[0 0 6 81 :^mmm(DMm 
—^(DT^ym^m^^i- mi) o 20 

—^(D^V^^':^^\^(DT^ymMm^^'t [ma] o IB 

Cifi^JJ*-^ : 43 *i^i^<^t: hflfSia^p^ ^n:/u-7"T 

m(OT^ ymt^x^i^x\^^^o 30 

[ia^IJ#^ : 53 hWilS^y ^^2:7^^-7" 

T— if <^>Si5^^-^:7'^ KoT 5: y ^Ba^ij^:^-ro ia?(i# 

[0 0 6 9] [Sa^lJ#-^ : 73 ia?y#-§- : 1 Tr^^^^:rt 

ny^T— if Ki"5DNA(7):SSia^li^:^i"o 
[ia?U»-^ : 8 3 Sa?«»^ : 2 -Xr^t:? ^ tb^ T ^ 7 ^Sfi 

:^ =r — Ki" ^ D N AO:SSia^iJ ^:^'t"o 

Cia^ij#-^ : 9 3 ia?o#^: 3-e^$tt5T5: y ^ifl^y 
: 1 03 ia^o#^ : 4-e^^tt6T^ yKia 

a5^J-^:7'^ K^=^— K'r'5DNA<7)4^id?iJ?r:^i-o 50 



h P :7Ir::=./^' 
1,2,3 — ^>'y^ h y Tiy> 

2-T^ y-o^vV/v^ 



Cia^ijft^ : 1 1 3 ia?y»^ : 5 -e^^tu^r ^ y SEia 
m^^^^^m^<D'7 V bffpiift^y p:/n^T— if 

[ia?ij##: 1 23 ia?ij#-^: 6-e^$tb^T^y^ia 

[0 0 7 0] Cia^lj*-^ : 1 33 1 (CjoV^T. * 



Cia^y##: 1 53 ^Jg^!l4(C*5V^T. :$:^PjOt: hfp 
S5^y ^ n:yin7"T— ifc7:):^M«ffl^m^:^^— 

[ia^y#-^ : 1 6 3 mMn4.\^^\^^x. :^mm<o}^ 

Ha^y#:^: 1 73 B^£^?y9(c:^ov^-c. :^mm(oyvY 
— ^>'i?'icttffi bfc^^y^^-r-^-c>±&Sia?y^:^-ro 

[ia?y#-^ : 1 8 3 *t£^J9t3l:|3V^T. 5/ b 

brc-^^:/^^-7-(^4£»ia^J§r^i-. 

aa^ys^: i 93 mMm9\c^\^^x. h 
[0 0 7 1 ] m&(ommm 1 T-#etbfc?]^wtet^#::3^e/ 

o^ybT ^3 (Escherichia coli)DH 1 0 B/p T 
B 1 9 2 1 fi. ¥^8^4>g 2 2 0 ;d^ba®jilll*X|| 
S#fl?^:^^X^X||K«W3^^ (N I B H) iC*K#:^ 
PERM BP"-5516i: LT. ^^8^4^ 19 0 

t^hmmmx • mmm^pjf ( i f o {ci^fes-i- 1 f o 
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1 5 9 5 0 ^ LT^f^^t^T^/^5o 9 -V 

# b ixfcJf^Kte^f*^ V y (Escherichia 

coli)DH 1 0 B/p TB 1 9 8 2 5p^9^4^9 

(N I B H) ie:^K#-^F E RM BP-5906^L 

w-^s^AM 9 ^ mmw^pji (if 

O) {^^KS^ I FO 1 6 0 7 4 t LT^fE^tLTV^ 
[0 0 7 2] 

^p^-;^^-^ (Molecular cloning) i^lfStt^tb 

[0 0 7 3] 

rrific Broth (l 2 g/1 bacto — tryptone ("T^-f :7::=i 
%h) > 2 4 g/1 bacto— yeast extract (v^^ ^ =2 

i±) , 2. 3 g/1 ];^-^-^y^7A, 12. 5 g/1 y 

5: Kg DNA^-f :7'^ y--^G e n e II, E x oIII 

:7^,^ LT. ^J?So;ry i/::^^^ K (MB^fJ*^ : 1 3) 

^ c DNA^-f y — (7)^:^ y — r:^>'^lcffiV^fCo 
:7l^, TdT, tf:^^:/-! 4-dCTP (^^:7':=i 

^ :l fvmmi^fco — ;*:|ScDNA^-r:7^^ y— ^9 5 
:7'u— y^:SrJDxT3 7°C"tr lB#PHl, ^tS^e W :7'^ y 

— (^y n tf-T— ^J0X.T. S?M.^2 53'' 40 

(:¥y^::3tf-r-^v:n/i/a;) tf»ic:Atu. 2^rafeSL 
fco ±?t=Sri#T. h^-y^^^i^—l^h^ry^^- 
^^iyT^y^mtKi^^^TJ^^ • ^7::<^^/ ^/cx/^-/:7T--TSfe^f• 
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[0 0 7 4] M"^\.tcDNAmmi^y9^'^—t\.X^ 

j*:t-y l/::r^K (Sa^iJ#-^: 13) SrAtL. 9 5 

°C-ei^ra*Jc«LfCo iy— "7 yy<— yi-^i^T^ ■:fmi^ 
. fifm^*SrSn;t. 7 0°CX1 5^m^W:l^X 
-;2is:^DNA4r-^^LfCo 'a^^L/cZ:;2^^DN ASr^ 1/ 
^ b n I/— 3 :ymU (^"^-^ ^ y Ktt) J: . 

>^V^T 2;^(7):^y rf^p^^ K (ffi?lj#-^ : 1 3 . IS 

14) ^:7°^-^-e— LT^n^— pcR(;iJ: 

5;^^ y — ^V^^^^^T^c^ofCo PCRtZli: ^)*^5 1 0 b 

T i;|*5iltRLfCo iltRL:^e:±liS^*«m. DNA&ft 
tfcl L> ABI PRISM Dye Terminator CycleSequencing Rea 
dy Reaction Kit with AmpliTaq DNA polymerase, F S 

i.^<—^iy^jv^'-^±) ^«v^TSJ^;;S^^T?'c^v^, 3 7 7 

cDNAlif>t<^:SSIfi^0^a:^bfc:o m^X^fz.^ ^ — l^ 
f^. poly(A)*«:^3j:TJ^ia?IJS^ : 7X^^tT.5 15 2 
4fliiO]^Sia^iJSr$*f -5 2 2 6 4'(|iIco±:£Sifl?iJ:S:^L 

^5 0 zm(DT jmt^hf^^mM^ ^ ^-y^'^'rT—^ 

(Flls MMP-l, MMP— 2, MMP — 3, MM 
P-7, MMP- 8, MMP- 9, MMP- 10, MM 
P - 1 1 , MMP - 1 2, MMP - 1 3, MMP - 1 

7, MT-MMP-1, MT-MMP-2, MT-MM 

P3) tor ^ y^i^^/v-e<D^@iii'i4J^3 0'-'3 6%L 

t^fSi-h^-z^f^^ *^P^(Z)t: MfI1^5ltP^ ^ n:/ny^r— if 
:|rr2— Kt-^DNA^'f*«Pi-^:7''^>^^ KpTB 19 2 
1 (Escherichia coli) DH 1 0 B fC^SA b 

ff^KteJ^f* : (Escherichia coli) DH 1 0 

B/pTB1921 tr#fCo 
[0 0 7 5] 

^ffi^J 1 Titfc p T B 1 9 2 1 \±tX\z.^'^^-fJ:y^ % K 
pCMV- SPORT (=¥:/^ t^^— T— /Vai/l/|±) Jem 

cos-7*pajia mw&x^mmm^ix^'omx) -^mn 

^^DMEMi^ffiXtS* L. iie-T-*A<50tu 0 ta^-f-^ L 
5 0%^>':7/V:x.V hchJ&ofcCOS- 7^Ma^jktt:^ 
-a-DMEM±fifi"e^5fei%f*, 2. 5ml(7:)Mlk»J:ti:ifiSr^J[lP 
L. -^C^C5 ^g(DpTB 1 9 2 1 ^r-^tpTRANSF 
ECTAM {^^y-^^ly^y-^^^iL) U^m.^MX.fz., 3 7 
°C, 5 % C O2 c^*#X 4 Bf r^li** L7t^. 2 0 
»^*DMEMi:S±ii3 (2.5ml) ?rJ(jP;t. ^^.(^20 
B^Pai:#*LfCo inL^^-aDMEMiSt-liltcS^^L.. 3 B# 
{-MSl#*_h?f SrlHjiKbfCc TRANS FECT 
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[0 0 7 6] 

PER?i (F. T. Lundyt)^ Electrophoresis,. 16 
43Sx 1995^) tCTffitt^l^ttSbfco ^(Ol^Wz. p 
TB 1 9 2 1 ^ Vy:y:^y:^^ V UfcCO S - 7M&(Z)* 

5' - CCCGCATGCTACCT 

5' -AAGCTGCAGATCTA 
-3' 

S^^V^TPCR amplification=3?-^y h (^MaSttM) (O 
:/a bn— /VtC?^V\ PCRKJS (9 4°C'T?3 0&\ 5 
5°C-e3 0#. 7 2''C-ei^J^. 2 SHI) ^ffJ^^ofCo P 
CRMi^^SpinBind PGR Purification System (FMC 
ttM) SrfflV^T^t»1t. pCRII (-r Vtf bP-^r^^^tt 
ii) {-if A J M 1 0 9 ^?F^®^^ bfco r O 

u T —if c D N A CO:^Sifi?li «9 Jfc V ^ ^ ^ ^^^^ 
b/d^. S p h I ^ P s t I l?«»f I^litc^llbfc 

pQESO (:3^T>^^>'ttM) ty-( ^—iy^^^\^tz.o y 
4 ^—^y 3 ^-fiS^fflv^T:^!!® j M i o 9 (SSittt 

T— (Escherichia coli) JMIO 
9 / p N HMB Srffii# bfCo 
[0 0 7 8] 

mmm 4: 'vn^^nti:)^mM J Ml o 9/pNHMBSrffl 

■^SrWtbfCo J:t;?m^f^Q I A e x 

press System i^T^^>^^±M) ^^#0:7^n 

D a CO^ ^ nynxT— ^^fi'^-<i/:7r — E (Q I A e x 
press System) X^m^nti. 
^l^M 1 2000-^14000 COjgWJI (;^-<:i^ h ^ 
TtfcS) ^fflV^TM®^R [0. 2M T r i s -HC 1 

(pH9.0) , 3mM 2 ~ 7« /V;^? :7" b ^ y — /I/, 
0. 3mM 2-t: Kn ^iy:3^^/l/v>:?^/V:7 K, 2M 

0. 1% Tr i tonX-100] iC^fbX. 4 
°C{e:Tl 6Hf^1S*f=^^ mWM [0. 0 5M T r i s - 
HC 1 (pHB.O), O.lSMNaCI, 0 , 1 M 
ImM 2-;^/^:;^7>^h:ii^^y— /W, 0 . 1 mM 
2-b: Kn:3rv^^^/V-:/;^/Vy^^ K, 0.0 5%T r i 
ton X-100]. [0.05M Tr i s- 

HCl (pH8.0), O.lSMNaCl, 0.05% 

Triton X-10 0] \CMI^. 4X:iCXmilk4 
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[0 0 7 7] 

c DNAiCS p h I ^ P s t I §38)f^^#^i-5fcfe. 
^Sfi^?"!! 1 "Trltfd p T B 1 9 2 1 ^T^^l^— h t b. 2 

10 

GTTGCTGGGCCGCTG-3' 

(ia?ij#^ : 1 5 ) 

CGGTCTTGCGCCTGCTACA 

(ia?!J#^ : 1 6 ) 

^PH^-foSWbfdo ;iC0J:5{-b-r. 8 0 0 m L (Di^Jii 
Mmm^i^:^^ b . 1 8 . 2 m g t: b SfMA^:^ 

[0 0 7 9] 

20 9 6>^y^l/— b (:77V^nB>^l^— ;>cB:$:M*fi) 
{;i3 0 jLt l.(DmW^ [0. 2 5M T r i s -HC 1 (p 
H 8 . 0 ) , 5 mM C a C 1 2 , 10 0 mM N a C 1 , 
10 mM ZnClz] tmMm5X^%^tlfz.mM:^^^ 
hWfi4*;^^n:7''n-7^T— ^ (2.4mg/ml) S: 
2 O M L^JjObfCo 3 I^CICX 1 O^myi^^ ^'^^^ 
^e/3>#> 1 0 AiMCD^K [DNP — P r o -C h a 
-Abu — Cys (Me) — H i s — A 1 a — L y s 
(N-Me-Abz) -NH2, V<-:y>5rA%b$S] ^10 

0 tiiLmm'r^^t{cx<^xmmj^^^i:rM^L^f^o 37 

30 "CtCTl e^ftlSiS^. hP— (M 

TP -3 2. =^V2^mM.^±M) ^ffiV^T. ai2iSfi3 6 
5 nm. ^^^M4 6 0 n mT*Si^i;|S'f»(^^:)t5SS^ay 

;^bfco «^i5iJD(30:®^co:^:)teSft (-2 0) n 
^tt^^PiS^tb. T^^y ^>^^i*^i 0 MM-er.(D^m 

SJj;;Sr5 0%|5a»bfCo :L(DZ.}it'-h. if-T-y^^^-^ 

r t^m^^bfco 
[0 0 8 0] 

[*«^J7] feL7<:^n:/D-rT-if>i^°y ^n— -^/i/fetl* 
(2 0 0jug) ^^:^:7P-Y>' hTv^ htc 

2m^%4^. 4Q^Q IX zmm.^^'cvwm^^:^^ 

50 #:fe^bfco %.mf^1&^\mm:-'^^M.^^^t.\^^ 



(24) 



Wm^l 0-80283 



45 46 

i9 . 5 0 m 1 (Oikrf :as:^#T^ i7im^(r)Wl^i^&L 

i^f-^-^^ikm^mmi.. ^ux-2mm^mi^f^o o. 

1% Twe e n-2 0 ^^tf P B S Tgfe#-^. fei:!j7i^ 
=¥1 g G-^'^'— (CapelM) ^:lJW^2mm 

[0 0 8 1] 

^^^e^bn-^V^hOB a c~N-B 1 u e Trans 

fectionKit ^^V^T. S^#(D:7'^P h 20 
teit^ofCo ;?<^5^n:/n-7='T— if cDNA^pB 1 u e B 

a c 4 (-f tr> u -^r^ V|±li) (T:) S a c I . P s t I SO 

5; -GGC AGGGATC CAGGCTCTC- 3' : 17) 

5' -TGCATCCAGGTTAGGTTC- 3' (iB?IJ#-^ : 18) 

^^V^r. Mgi:fo^J:(3mjic DNA^-r v^^^ y — ^ ^ y -/6^e)#7hD N A»f jt* p C R I I (-r>^e>n/r^ 

(^Vr3/tr-T-/i/3iyvtt^) SrSg^LTPCR^ v&) n— >'U. 1 {;its*feco:*^jfe-es* 

if SiS^n— K-r'S*ti4 0 0 b p(7)if>ft;^>5i^c DNA K^f^^S c D N Af-^. CIO 4 0 0b p COi^SiB^IJ^rS 

'7^y^y V—^^hiUM^tlfZo V y bffic DNA^^'T'^SO (cf^^L7t'a^^;^y ^^^^ Vy"^^-^— : 

5' -GCCGGAGCCAGAAGATGAGG-3' (ia^(l»# : 18) 



^X!>-f/V>^^31tRL. Hi ghF i V e l:4l*BJia (-T 
>trhn^VttM) {;i^^^ii-;^Co r(^g:*.7^0J5S(^it* 

fftcf'ifet'J^i^^^ I g G-T/i-:5^7 y 7i^;^:7T^— 

- 3 — f >- Ky 1 ~y :^y.y z:!.-' h i: h n >^Vi^— 

— -^^^!i«aftx_^7-r/V':^$r^fe^ii-fcH i g h F i v e 

--if Sr^Ks-r ^ ^ ^ fco 
[0 0 8 2] 

[^Sfe#"ll9] hflfBiS*;?«>^n:7^tiz-7^r— if^^- 
K-f-^jt^E-^-tT^i^ n—zz,-^if 

Ki"^ c DNA(5Djs:sia^ij^st-f^^Lfci 2ao-^ 



49bpT-fc!?. ^\lT%Jmt^hf^^yvVl'^m^ 
5lt;;<<5^ p:7°n7"T— if^^— 15 5 1b p (D;^— 

y — -TV w A i:poly (A)*iS^JSr^^-ev^ 
fz. CEjej o MfJjiS*7<^n:/n'r-T— if 

>^ aynv^r— if <i: 8 0%69tSlRlt4^:^b:^Co 
m(r:>y v hffFlli*5K7« n:/n -t^T— if K^r^D 

NA^^S:3t-r^:7^^;^^ Kp TB 1 9 8 2^::^fliM (Es 

cherichia coli) DHl OBtCl^ALT. WRWM^ : 
■XmU (Escherichia coli) DH10B/pTB198 
2 

[0 0 8 3] 



40 



[0 0 8 4] 

im^m-^ : 1 ] 

la^Uf^SS : 5 0 8 



Met Asn Cys Gin Gin Leu Trp Leu Gly Phe Leu Leu Pro Met Thr Vai 
1 5 50 10 15 



(25) 



WmW-l 0-8 0 2 8 3 



47 



48 



Ser Gly Arg Val Leu Gly Leu Ala Glu Val Ala Pro Val Asp Tyr Leu 

20 25 30 

Ser Gin Tyr Gly Tyr Leu Gin Lys Pro Leu Glu Gly Ser Asn Asn Phe 

35 40 45 

Lys Pro Glu Asp He Thr Glu Ala Leu Arg Ala Phe Gin Glu Ala Ser 

50 55 60 

Glu Leu Pro Val Ser Gly Gin Leu Asp Asp Ala Thr Arg Ala Arg Met 
65 70 75 80 

Arg Gin Pro Arg Cys Gly Leu Glu Asp Pro Phe Asn Gin Lys Thr Leu 

85 90 95 

Lys Tyr Leu Leu Leu Gly Arg Trp Arg Lys Lys His Leu Thr Phe Arg 

100 105 110 

He Leu Asn Leu Pro Ser Thr Leu Pro Pro His Thr Ala Arg Ala Ala 

115 120 125 

Leu Arg Gin Ala Phe Gin Asp Trp Ser Asn Val Ala Pro Leu Thr Phe 

130 135 140 

Gin Glu Val Gin Ala Gly Ala Ala Asp He Arg Leu Ser Phe His Gly 
145 150 155 160 

Arg Gin Ser Ser Tyr Cys Ser Asn Thr Phe Asp Gly Pro Gly Arg Val 

165 170 175 

Leu Ala His Ala Asp He Pro Glu Leu Gly Ser Val His Phe Asp Glu 

180 185 190 

Asp Glu Phe Trp Thr Glu Gly Thr Tyr Arg Gly Val Asn Leu Arg He 

195 200 205 

He Ala Ala His Glu Val Gly His Ala Leu Gly Leu Gly His Ser Arg 

210 215 220 

Tyr Ser Gin Ala Leu Met Ala Pro Val Tyr Glu Gly Tyr Arg Pro His 
225 230 235 240 

Phe Lys Leu His Pro Asp Asp Val Ala Gly He Gin Ala Leu Tyr Gly 

245 250 255 

Lys Lys Ser Pro Val He Arg Asp Glu Glu Glu Glu Glu Thr Glu Leu 

260 265 270 

Pro Thr Val Pro Pro Val Pro Thr Glu Pro Ser Pro Met Pro Asp Pro 

275 280 285 

Cys Ser Ser Glu Leu Asp Ala Met Met Leu Gly Pro Arg Gly Lys Thr 

290 295 300 

Tyr Ala Phe Lys Gly Asp Tyr Val Trp Thr Val Ser Asp Ser Gly Pro 
305 310 315 320 

Gly Pro Leu Phe Arg Val Ser Ala Leu Trp Glu Gly Leu Pro Gly Asn 

325 330 335 

Leu Asp Ala Ala Val Tyr Ser Pro Arg Thr Gin Trp He His Phe Phe 

340 345 350 

Lys Gly Asp Lys Val Trp Arg Tyr He Asn Phe Lys Met Ser Pro Gly 

355 360 365 

Phe Pro Lys Lys Leu Asn Arg Val Glu Pro Asn Leu Asp Ala Ala Leu 

370 375 380 

Tyr Trp Pro Leu Asn Gin Lys Val Phe Leu Phe Lys Gly Ser Gly Tyr 
385 390 395 400 

Trp Gin Trp Asp Glu Leu Ala Arg Thr Asp Phe Ser Ser Tyr Pro Lys 



405 



50 410 



415 



(26) ijtglipi 0 

49 50 
Pro He Lys Gly Leu Phe Thr Gly Val Pro Asn Gin Pro Ser Ala Ala 

420 425 430 

Met Ser Trp Gin Asp Gly Arg Val Tyr Phe Phe Lys Gly Lys Val Tyr 

435 440 445 

Trp Arg Leu Asn Gin Gin Leu Arg Val Glu Lys Gly Tyr Pro Arg Asn 

450 455 460 

He Ser His Asn Trp Met His Cys Arg Pro Arg Thr He Asp Thr Thr 
465 470 475 480 

Pro Ser Gly Gly Asn Thr Thr Pro Ser Gly Thr Gly He Thr Leu Asp 

485 490 495 

Thr Thr Leu Ser Ala Thr Glu Thr Thr Phe Glu Tyr 

500 505 

[0 0 8 5] * mm(Dm iT^ym 

mm 

Met Asp Trp Gin Gin Leu Trp Leu Ala Phe Leu Leu Pro Val Thr Val 

15 10 15 

Ser Gly Arg Ala Leu Gly Pro Ala Glu Lys Glu Ala Val Val Asp Tyr 

20 25 30 

Leu Leu Gin Tyr Gly Tyr Leu Gin Lys Pro Leu Glu Gly Ala Asp Asp 

35 40 45 

Phe Arg Leu Glu Asp He Thr Glu Ala Leu Arg Thr Phe Gin Glu Ala 

50 55' 60 

Ser Glu Leu Pro Val Ser Gly Gin Met Asp Asp Ala Thr Arg Ala Arg 
65 70 75 80 

Met Lys Gin Pro Arg Cys Gly Leu Glu Asp Pro Phe Asn Gin Lys Thr 

85 90 95 

Leu Lys Tyr Leu Leu Leu Gly His Trp Arg Lys Lys His Leu Thr Phe 

100 105 110 

Arg He Leu Asn Val Pro Ser Thr Leu Ser Pro Ser Arg Val Arg Ala 

115 120 125 

Ala Leu His Gin Ala Phe Lys Tyr Trp Ser Asn Val Ala Pro Leu Thr 

130 135 140 

Phe Arg Glu Val Lys Ala Gly Trp Ala Asp He Arg Leu Ser Phe His 
145 150 155 160 

Gly Arg Gin Ser Pro Tyr Cys Ser Asn Ser Phe Asp Gly Pro Gly Lys 

165 170 175 

Val Leu Ala His Ala Asp Val Pro Glu Leu Gly Ser Val His Phe Asp 

180 185 190 

Asn Asp Glu Phe Trp Thr Glu Gly Thr Tyr Gin Gly Val Asn Leu Arg 

195 200 205 

He He Ala Ala His Glu Val Gly His Ala Leu Gly Leu Gly His Ser 

210 215 220 

Arg Tyr Thr Gin Ala Leu Met Ala Pro Val Tyr Ala Gly Tyr Gin Pro 
225 230 235 240 

Tyr Phe Arg Leu His Pro Asp Asp Val Ala Gly He Gin Ala Leu Tyr 

245 250 255 

Gly Lys Arg Arg Pro Glu Pro Glu Asp Glu Glu Glu Glu Val Glu Met 

260 2-50 270 



8 0 2 8 3 



(27) 



0-8 0 2 8 3 



51 



52 



His Thr Val Ser Thr Val Thr Thr Lys Pro Ser Pro Met Pro Asn Pro 

275 280 285 

Cys Ser Ser Glu Val Asp Ala Met Met Leu Gly Pro Arg Gly Lys Thr 

290 295 300 

Tyr Ala Phe Lys Gly Asp Tyr Val Trp Thr Val Thr Asp Ser Gly Pro 
305 310 315 320 

Gly Pro Leu Phe Arg Val Ser Ala Leu Trp Glu Gly Leu Pro Gly Asn 

325 330 335 

Leu Asp Ala Ala Val Tyr Ser Pro Arg Thr Gin Arg Thr His Phe Phe 

340 345 350 

Lys Gly Asn Lys Val Trp Arg Tyr Val Asp Phe Lys Leu Ser Pro Gly 

355 360 365 

Phe Pro Met Lys Leu Asn Arg Val Glu Pro Asn Leu Asp Ala Ala Leu 

370 375 380 

Tyr Trp Pro Val Asn Gin Lys Val Phe Leu Phe Lys Gly Ser Gly Tyr 
385 390 395 400 

Trp Gin Trp Asp Glu Leu Thr Arg Thr Asp Leu Ser Arg Tyr Pro Lys 

405 410 415 

Pro He Lys Glu Leu Phe Thr Gly Val Pro Asp Gin Pro Ser Ala Ala 

420 425 430 

Met Ser Trp Gin Asp Gly Gin Val Tyr Phe Phe Lys Gly Lys Glu Tyr 

435 440 445 

Trp Arg Leu Asn Gin Gin Leu Arg Val Ala Lys Gly Tyr Pro Arg Asn 

450 455 460 

Thr Thr His Trp Met His Cys Ser Pro Arg Thr Pro Asp Thr Asn Ser 
465 470 475 480 

Leu Thr Gly Asp Val Thr Thr Pro Ala Thr Val Glu Ser Val Leu Asp 

485 490 495 

Val Pro Ser Ala Thr Asp Ala Ala Ser Leu Ser Ser Ser Ala Asn Val 

500 505 510 

Thr Leu Leu Gly Ala 



Tyr Leu Leu Leu Gly Arg Trp Arg Lys Lys His Leu Thr Phe Arg He 

15 10 15 

Leu Asn Leu Pro Ser Thr Leu Pro Pro His Thr Ala Arg Ala Ala Leu 

20 25 30 

Arg Gin Ala Phe Gin Asp Trp Ser Asn Val Ala Pro Leu Thr Phe Gin 

35 40 45 

Glu Val Gin Ala Gly Ala Ala Asp He Arg Leu Ser Phe His Gly Arg 

50 55 60 

Gin Ser Ser Tyr Cys Ser Asn Thr Phe Asp Gly Pro Gly Arg Val Leu 
65 70 75 80 

Ala His Ala Asp He Pro Glu Leu Gly Ser Val His Phe Asp Glu Asp 

85 90 95 

Glu Phe Trp Thr Glu Gly Thr Tyr Arg Gly Val Asn Leu Arg He He 



515 



[0 0 8 6] 
liB?IJ#-^ : 3 ] 

ifi^'JOS^ : 4 1 1 



mM(r)mm : ^^^^ k 



100 



1-50 



110 



(28) 



#r^^l 0-8 0 2 8 3 



53 



54 



Ala Ala His Glu Val Gly His Ala Leu Gly Leu Gly His Ser Arg Tyr 

115 120 125 

Ser Gin Ala Leu Met Ala Pro Val Tyr Glu Gly Tyr Arg Pro His Phe 

130 135 140 

Lys Leu His Pro Asp Asp Val Ala Gly He Gin Ala Leu Tyr Gly Lys 
145 150 155 160 

Lys Ser Pro Val He Arg Asp Glu Glu Glu Glu Glu Thr Glu Leu Pro 

165 ' 170- 175 

Thr Val Pro Pro Val Pro Thr Glu Pro Ser Pro Met Pro Asp Pro Cys 

180 185 190 

Ser Ser Glu Leu Asp Ala Met Met Leu Gly Pro Arg Gly Lys Thr Tyr 

195 200 205 

Ala Phe Lys Gly Asp Tyr Val Trp Thr Val Ser Asp Ser Gly Pro Gly 

210 215 220 

Pro Leu Phe Arg Val Ser Ala Leu Trp Glu Gly Leu Pro Gly Asn Leu 
225 230 ■ 235 240 

Asp Ala Ala Val Tyr Ser Pro Arg Thr Gin Trp He His Phe Phe Lys 

245 250 255 

Gly Asp Lys Val Trp Arg Tyr He Asn Phe Lys Met Ser Pro Gly Phe 

260 265 270 

Pro Lys Lys Leu Asn Arg Val Glu Pro Asn Leu Asp Ala Ala Leu Tyr 

275 280 285 

Trp Pro Leu Asn Gin Lys Val Phe Leu Phe Lys Gly Ser Gly Tyr Trp 

290 295 300 

Gin Trp Asp Glu Leu Ala Arg Thr Asp Phe Ser Ser Tyr Pro Lys Pro 
305 310 315 320 

He Lys Gly Leu Phe Thr Gly Val Pro Asn Gin Pro Ser Ala Ala Met 

325 330 335 

Ser Trp Gin Asp Gly Arg Val Tyr Phe Phe Lys Gly Lys Val Tyr Trp 

340 345 350 

Arg Leu Asn Gin Gin Leu Arg Val Glu Lys Gly Tyr Pro Arg Asn He 

355 360 365 

Ser His Asn Trp Met His Cys Arg Pro Arg Thr He Asp Thr Thr Pro 

370 375 380 

Ser Gly Gly Asn Thr Thr Pro Ser Gly Thr Gly He Thr Leu Asp Thr 
385 390 395 400 

Thr Leu Ser Ala Thr Glu Thr Thr Phe Glu Tyr 



Gin Lys Thr Leu Lys Tyr Leu Leu Leu Gly Arg Trp Arg Lys Lys His 

15 10 15 

Leu Thr Phe Arg He Leu Asn Leu Pro Ser Thr Leu Pro Pro His Thr 

20 25 30 

Ala Arg Ala Ala Leu Arg Gin Ala Phe Gin Asp Trp Ser Asn Val Ala 

35 40 45 

Pro Leu Thr Phe Gin Glu Val Gin A50 Gly Ala Ala Asp He Arg Leu 



405 



410 



[0 0 8 7] 

[ia?lJ#-§- : 4 ] 
ia^U<^*^ : 4 1 6 



[0 0 8 8] 



(29) wmw^io 

55 56 
50 55 60 

Ser Phe His Gly Arg Gin Ser Ser Tyr Cys Ser Asn Thr Phe Asp Gly 
65 70 75 80 

Pro Gly Arg Val Leu Ala His Ala Asp He Pro Glu Leu Gly Ser Val 

85 90 95 

His Phe Asp Glu Asp Glu Phe Trp Thr Glu Gly Thr Tyr Arg Gly Val 

100 105 110 

Asn Leu Arg He He Ala Ala His Glu Val Gly His Ala Leu Gly Leu 

115 120 125 

Gly His Ser Arg Tyr Ser Gin Ala Leu Met Ala Pro Val Tyr Glu Gly 

130 135 140 

Tyr Arg Pro His Phe Lys Leu His Pro Asp Asp Val Ala Gly He Gin 
145 150 155 160 

Ala Leu Tyr Gly Lys Lys Ser Pro Val He Arg Asp Glu Glu Glu Glu 

165 170 175 

Glu Thr Glu Leu Pro Thr Val Pro Pro Val Pro Thr Glu Pro Ser Pro 

180 185 190 

Met Pro Asp Pro Cys Ser Ser Glu Leu Asp Ala Met Met Leu Gly Pro 

195 200 205 

Arg Gly Lys Thr Tyr Ala Phe Lys Gly Asp Tyr Val Trp Thr Val Ser 

210 215 220 

Asp Ser Gly Pro Gly Pro Leu Phe Arg Val Ser Ala Leu Trp Glu Gly 
225 230 235 240 

Leu Pro Gly Asn Leu Asp Ala Ala Val Tyr Ser Pro Arg Thr Gin Trp 

245 250 255 

He His Phe Phe Lys Gly Asp Lys Val Trp Arg Tyr He Asn Phe Lys 

260 265 270 

Met Ser Pro Gly Phe Pro Lys Lys Leu Asn Arg Val Glu Pro Asn Leu 

275 280 285 

Asp Ala Ala Leu Tyr Trp Pro Leu Asn Gin Lys Val Phe Leu Phe Lys 

290 295 300 

Gly Ser Gly Tyr Trp Gin Trp Asp Glu Leu Ala Arg Thr Asp Phe Ser 
305 310 315 320 

Ser Tyr Pro Lys Pro He Lys Gly Leu Phe Thr Gly Val Pro Asn Gin 

325 330 335 

Pro Ser Ala Ala Met Ser Trp Gin Asp Gly Arg Val Tyr Phe Phe Lys 

340 345 350 

Gly Lys Val Tyr Trp Arg Leu Asn Gin Gin Leu Arg Val Glu Lys Gly 

355 360 365 

Tyr Pro Arg Asn He Ser His Asn Trp Met His Cys Arg Pro Arg Thr 

370 375 380 

He Asp Thr Thr Pro Ser Gly Gly Asn Thr Thr Pro Ser Gly Thr Gly 
385 390 395 400 

He Thr Leu Asp Thr Thr Leu Ser Ala Thr Glu Thr Thr Phe Glu Tyr 

405 410 415 

5] h P v^- : it^^K 

4 19 * wm<DmM : ^':f'f- K 

mm 

Tyr Leu Leu Leu Gly His Trp Arg L50 Lys His Leu Thr Phe Arg He 



8 0 2 8 3 



(30) 



WmW-l 0-8 0 2 8 3 



57 



58 



1 



5 



10 



15 



Leu Asn Val Pro Ser Thr Leu Ser Pro Ser Arg Val Arg Ala Ala Leu 

20 25 30 

His Gin Ala Phe Lys Tyr Trp Ser Asn Val Ala Pro Leu Thr Phe Arg 

35 40 45 

Glu Val Lys Ala Gly Trp Ala Asp He Arg Leu Ser Phe His Gly Arg 

50 55 60 

Gin Ser Pro Tyr Cys Ser Asn Ser Phe Asp Gly Pro Gly Lys Val Leu 
65 70 75 80 

Ala His Ala Asp Val Pro Glu Leu Gly Ser Val His Phe Asp Asn Asp 

85 90 95 • 

Glu Phe Trp Thr Glu Gly Thr Tyr Gin Gly Val Asn Leu Arg He He 

100 105 110 

Ala Ala His Glu Val Gly His Ala Leu Gly Leu Gly His Ser Arg Tyr 

115 120 125 

Thr Gin Ala Leu Met Ala Pro Val Tyr Ala Gly Tyr Gin Pro Tyr Phe 

130 135 140 

Arg Leu His Pro Asp Asp Val Ala Gly He Gin Ala Leu Tyr Gly Lys 
145 150 155 160 

Arg Arg Pro Glu Pro Glu Asp Glu Glu Glu Glu Val Glu Met His Thr 

165 170 175 

Val Ser Thr Val Thr Thr Lys Pro Ser Pro Met Pro Asn Pro Cys Ser 

180 185 190 

Ser Glu Val Asp Ala Met Met Leu Gly Pro Arg Gly Lys Thr Tyr Ala 

195 200 205 

Phe Lys Gly Asp Tyr Val Trp Thr Val Thr Asp Ser Gly Pro Gly Pro 

210 215 220 

Leu Phe Arg Val Ser Ala Leu Trp Glu Gly Leu Pro Gly Asn Leu Asp 
225 230 235 240 

Ala Ala Val Tyr Ser Pro Arg Thr Gin Arg Thr His Phe Phe Lys Gly 

245 250 255 

Asn Lys Val Trp Arg Tyr Val Asp Phe Lys Leu Ser Pro Gly Phe Pro 

260 265 270 

Met Lys Leu Asn Arg Val Glu Pro Asn Leu Asp Ala Ala Leu Tyr Trp 

275 280 285 

Pro Val Asn Gin Lys Val Phe Leu Phe Lys Gly Ser Gly Tyr Trp Gin 

290 295 300 

Trp Asp Glu Leu Thr Arg Thr Asp Leu Ser Arg Tyr Pro Lys Pro He 
305 310 315 320 

Lys Glu Leu Phe Thr Gly Val Pro Asp Gin Pro Ser Ala Ala Met Ser 

325 330 335 

Trp Gin Asp Gly Gin Val Tyr Phe Phe Lys Gly Lys Glu Tyr Trp Arg 

340 345 350 

Leu Asn Gin Gin Leu Arg Val Ala Lys Gly Tyr Pro Arg Asn Thr Thr 

355 360 365 

His Trp Met His Cys Ser Pro Arg Thr Pro Asp Thr Asn Ser Leu Thr 

370 375 380 

Gly Asp Val Thr Thr Pro Ala Thr Val Glu Ser Val Leu Asp Val Pro 
385 390 395 400 

Ser Ala Thr Asp Ala Ala Ser Leu S50 Ser Ser Ala Asn Val Thr Leu 



. 4- 



(31) 



0-80283 



59 



Leu Gly Ala 



[0 0 8 9] 



6] 

4 2 4 



mm 

G 1 n 
G 1 y 
1 

1 0 
Leu 
S e r 



Pro 

G 1 y 



S e r 

C y s 
6 5 

Pro 

V a 1 

9 0 
H i s 
G 1 u 



A s n 
Va 1 



G 1 y 
Me t 



T y r 
Asp 
14 5 

A 1 a 
Pro 

17 0 



L y s 
His 



Th r 
Th r 



Leu 
T r p 
5 0 

P h e 

S e r 

7 5 
G 1 y 
Pro 



P h e 
G 1 y 



Leu 
G 1 y 



H i s 
A 1 a 
13 0 

G 1 n 
Asp 

15 5 
Leu 
G 1 u 



405 



Th r 
T r p 



P h e 
Leu 



Val Arg Ala 
Lys Tyr Trp 

3 5 



Th r 

A 1 a 

6 0 
H i s 

A s n 



Lys 
G 1 u 



Asp 
Th r 



Arg 
H i s 
115 

S e r 
Pro 

14 0 
Pro 
Va 1 



Tyr 
Asp 



60 



410 



415 



Leu 
Arg 



Arg 
S e r 
2 0 

A 1 a 
S e r 

4 5 
P h e 

Asp 



Va 1 
Leu 



A s n 
Tyr 
10 0 

I 1 e 
A 1 a 

12 5 
Arg 
Va 1 



Tyr 
A 1 a 



G 1 y 
G 1 u 



Lys 
Lys 
5 

I 1 e 
Pro 

3 0 
Leu 



Arg 
I 1 e 



Gly Arg 

S e r P h e 



Leu 
G 1 y 
8 5 

Asp 
G 1 n 

110 
I 1 e 
Leu 



Tyr 
Tyr 



P h e 
G 1 y 



Lys 
Gl u 
16 5 
50 



H i s 



A s n Val 



G 1 u 

Arg 



G 1 n 
Asp 
7 0 

A 1 a 
S e r 

9 5 
G 1 u 
G 1 y 



A 1 a 
G 1 y 



T h r 
A 1 a 



Arg 
I 1 e 
15 0 

Arg 
G 1 u 

17 5 



Tyr Leu Leu 
Lys His 



1 5 

Leu A s n 
S e r Arg 



G 1 n 
A 1 a 



Va 1 

Leu 
5 5 

S e r 

G 1 y 

8 0 
His 
Va 1 



P h e 
V a 1 



A 1 a 
Leu 



16 0 
Arg 
G 1 u 



Leu 



Val Pro 



2 5 



Ala P h e 



4 0 



Lys Ala 



Pro Tyr 



Ala Asp 



G 1 n 
G 1 y 
13 5 



Leu His 
G 1 n 



Trp T h r 



12 0 



10 5 



His G 1 u 



Ala Leu 



Pro 



Pro G 1 u 



61 

V a 1 G 1 u Met 
Thr Thr Lys 



Pro Asn Pro 

Ala Met Met 

19 5 

Gly Lys Thr 

Tyr Val Trp 
2 10 

2 2 0 

Ser Gly Pro 

Ser Ala Leu 
2 2 5 

2 3 5 

Pro Gly Asn 

Ser Pro Arg 

2 5 0 

His Phe Phe 

Arg Tyr Val 



Ser Pro Gly 

Arg Val G 1 u 

2 7 5 

Ala Ala Leu 

Lys Val Phe 

2 9 0 

3 0 0 

Ser Gly Tyr 

Thr Arg Thr 
3 0 5 

3 15 

Tyr Pro Lys 

Thr Gly Val 

3 3 0 

Ser Ala Ala 

Gin Val Tyr 

Lys Glu Tyr 

Leu Arg Val 

3 5 5 

Pro Arg Asn 

Cys Ser Pro 



(32) 

His Thr Val 
Pro Ser Pro 
18 0 

19 0 

Cys Ser Ser 
Leu Gly Pro 

2 0 5 

Tyr Ala Phe 
Thr Val Thr 



Gly Pro Leu 

Trp Glu Gly 

2 3 0 

Leu Asp Ala 

Thr Gin Arg 
2 4 5 

2 5 5 

Lys Gly Asn 

Asp Phe Lys 
2 6 0 

2 7 0 

Phe Pro Met 

Pro Asn Leu 

2 8 5 

Tyr Trp Pro 

Leu Phe Lys 

Trp Gin Trp 

Asp Leu Ser 

3 10 

Pro lie Lys 

Pro Asp Gin 

3 2 5 

3 3 5 

Met Ser Trp 

Phe Phe Lys 

3 4 0 

3 5 0 

Trp Arg Leu 

Ala Lys Gly 

3 6 5 

Thr Thr His 

Arg 150i r Pro 



#li¥l 0- 8 0 2 8 3 

62 

Ser Thr Val 
Me t 

18 5 

Glu Val Asp 
Arg 

2 0 0 

Lys Gly Asp 

Asp 

2 15 

Phe Arg Val 
Leu 

2 4 0 

Ala Val Tyr 
Thr 



Lys Val Trp 

Leu 

2 6 5 

Lys Leu Asn 
Asp 

2 8 0 

Val Asn Gin 
G 1 y 

2 9 5 

Asp Glu Leu 

Arg 

3 2 0 

Glu Leu Phe 

Pro 



Gin Asp Gly 

G 1 y 

3 4 5 

Asn Gin Gin 

Tyr 

3 6 0 

Trp Met His 

Asp 



- * 



(33) #P?l¥l 0-8 0 2 8 3 

63 64 
3 7 0 3 7 5 

3 8 0 

Thr Asn Ser Leu Thr Gly Asp Val Thr 
Thr Pro Ala Thr Val Glu Ser 

3 8 5 3 9 0 
3 9 5 4 0 0 

Val Leu Asp Val Pro Ser Ala Thr Asp 
Ala Ala Ser Leu Ser Ser Ser 

4 0 5 

4 10 4 15 

Ala Asn Val Thr Leu Leu Gly Ala 

4 2 0 

[0 0 9 0] * ^coS: : :^^iM. 

E^Of^S^ : 1 5 2 4 ifi^UcOffi^ : c DNA 

ATGAACTGCC AGCAGCTGTG GCTGGGCTTC OTA 
CTCCCCA TGACAGTCTC AGGCCGGGTC 60 
CTGGGGCTTG CAGAGGTGGC GCCCGTGGAC TAG 
CTGTCAC AATATGGGTA CCTACAGAAG 120 
CCTCTAGAAG GATCTAATAA CTTCAAGCCA GAA 
GATATCA CCGAGGCTCT GAGAGCTTTT 180 
CAGGAAGCAT CTGAACTTCC AGTCTCAGGT GAG 
CTGGATG ATGCCACAAG GGCCCGCATG 240 
AGGCAGCCTC GTTGTGGCCT AGAGGATCCC TTC 
AACCAGA AGACCCTTAA ATACCTGTTG 300 
CTGGGCCGCT GGAGAAAGAA GCACCTGACT TTC 
CGCATCT TGAACCTGCC CTCCACCCTT 360 
CCACCCCACA CAGCCCGGGC AGCCCTGCGT CAA 
GCCTTCC AGGACTGGAG CAATGTGGCT 420 
CCCTTGACCT TCCAAGAGGT GCAGGCTGGT GCG 
GCTGACA TCCGCCTCTC CTTCCATGGC 480 
CGCCAAAGCT CGTACTGTTC CAATACTTTT GAT 
GGGCCTG GGAGAGTTCT GGCCCATGCC 540 
GACATCCCAG AGCTGGGCAG TGTGCACTTC GAG 
GAAGACG AGTTCTGGAC TGAGGGGACC 600 
TACCGTGGGG TGAACCTGCG CATCATTGCA GCG 
CATGAAG TGGGCCATGC TCTGGGGCTT 660 
GGGCACTCCC GATATTCCCA GGCCCTCATG GCG 
CCAGTCT ACGAGGGCTA CCGGCCCCAC 720 
TTTAAGCTGC ACCCAGATGA TGTGGCAGGG ATC 
CAGGCTC TCTATGGCAA GAAGAGTCCA 780 
GTGATAAGGG ATGAGGAAGA AGAAGAGACA GAG 
CTGCCCA CTGTGCCCCC AGTGCCCACA 840 
GAACCCAGTC CCATGCCAGA CCCTTGCAGT AGT 
GAACTGG ATGCCATGAT GCTGGGGCCC 900 
CGTGGGAAGA CCTATGCTTT CAAGGGGGAC TAT 
GTGTGGA CTGTATCAGA TTCAGGACCG 960 
GGCCCCTTGT TCCGACSOrGTC TGCCCTTTGG GAG 
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66 



GGGCTCC CCGGAAACCT GGATGCTGCT 1020 
GTCTACTCGC CTCGAACACA ATGGATTCAC TTC 
TTTAAGG GAGACAAGGT GTGGCGCTAC 1080 
ATTAATTTCA AGATGTCTCC TGGCTTCCCC AAG 
AAGCTGA ATAGGGTAGA ACCTAACCTG 1140 
GATGCAGCTC TCTATTGGCC TCTCAACCAA AAG 
GTGTTCC TCTTTAAGGG CTCCGGGTAC 1200 
TGGCAGTGGG ACGAGCTAGC CCGAACTGAC TTC 
AGGAGCT ACCCCAAACC AATCAAGGGT 1260 
TTGTTTACGG GAGTGCCAAA CCAGCCCTCG GOT 
GCTATGA GTTGGCAAGA TGGCCGAGTC 1320 
TACTTCTTCA AGGGCAAAGT CTACTGGCGC CTC 
AACCAGG AGCTTCGAGT AGAGAAAGGC 1380 
TATCCCAGAA ATATTTCCCA CAACTGGATG GAG 
TGTCGTC CCCGGACTAT AGACACTACC 1440 
CCATCAGGTG GGAATACCAC TCCCTCAGGT ACG 
GGCATAA CCTTGGATAC CACTCTCTCA 1500 
GCCACAGAAA CCACGTTTGA ATAC 



ATGGACTGGC AGCAGCTGTG GCTGGCCTTC TTACTTCCTG TGACAGTCTC AGGCCGGGCT 60 

CTGGGGCCTG CAGAGAAGGA GGCGGTGGTG GATTACCTGT TGCAGTATGG GTATCTACAG 120 

AAACCTCTGG AAGGAGCTGA TGACTTCAGG CTAGAAGATA TCACAGAGGC TCTAAGAACT 180 

TTCCAGGAAG CATCTGAACT GCCTGTTTCC GGTCAGATGG ATGATGCCAC AAGGGCCCGT 240 

ATGAAGCAGC CCCGTTGTGG CCTGGAGGAT CCTTTCAACC AGAAGACTCT GAAATACCTG 300 

CTTCTGGGCC ACTGGAGAAA GAAGCACTTG ACATTCCGCA TCTTGAACGT GCCCTCCACC 360 

CTCTCACCCT CCAGAGTCCG AGCAGCCCTG CATCAAGCCT TTAAGTATTG GAGCAATGTA 420 

GCCCCCCTGA CCTTCCGGGA GGTGAAAGCT GGTTGGGCTG ATATCCGCCT CTCGTTCCAT 480 

GGCCGCCAAA GCCCATACTG CTCCAACAGC TTTGATGGGC CTGGGAAGGT CCTGGCCCAT 540 

GCTGACGTCC CAGAGCTTGG CAGTGTACAC TTCGATAACG ATGAATTCTG GACCGAGGGC 600 

ACCTACCAGG GAGTGAACCT ACGCATCATT GCGGCCCATG AGGTGGGCGA CGCCCTGGGA 660 

CTTGGGCATT CCCGATATAC CCAGGCACTC ATGGCGCCTG TTTACGCTGG CTACCAGCCC 720 

TACTTCAGGC TGCATCCGGA TGATGTGGCA GGGATCCAGG CGCTCTATGG CAAGAGGAGG 780 

CCGGAGCCAG AAGATGAGGA GGAAGAGGTG GAGATGCACA CTGTGTCAAC AGTGACCACA 840 

AAACCCAGTC CCATGCCAAA CCCCTGCAGC AGTGAAGTGG ATGCCATGAT GCTAGGGCCT 900 

CGGGGGAAGA CCTATGCTTT CAAGGGTGAC TATGTGTGGA CTGTAACAGA TTCAGGGCCA 960 

GGGCCCTTGT TCCGAGTGTC TGCCCTTTGG GAGGGGCTTC CTGGAAACCT GGATGCTGCT 1020 

GTCTACTCTC CCCGGACACA GCGGACTCAT TTCTTCAAGG GAAACAAGGT GTGGCGGTAT 1080 

GTGGATTTCA AGTTGTCTCC TGGCTTTCCC ATGAAACTCA ACAGAGTGGA ACCCAACCTA 1140 

GATGCAGCTC TCTATTGGCC TGTTAATCAG AAGGTGTTCC TTTTTAAGGG CTCAGGATAC 1200 

TGGCAATGGG ATGAACTGAC CAGAACTGAC CTCAGTCGCT ACCCCAAACC AATCAAGGAA 1260 

CTTTTCACTG GAGTGCCAGA CCAACCCTCA GCAGCTATGA GCTGGCAAGA TGGCCAAGTC 1320 

TACTTCTTCA AGGGCAAAGA GTACTGGCGC CTTAACCAGC AACTTCGAGT GGCAAAGGGC 1380 

TATCCCAGAA ATACGACACA CTGGATGCAC TGTAGTCCTC GGACTCCAGA CACTAACTCA 1440 

TTAACTGGGG ATGTGACCAC TCCTGCAACC GTGGAATCAG TCTTGGATGT TCCCTCTGCC 1500 

ACAGACGCTG CCTCCCTCTC ATCCTCAGCT .50TGTCACCT TGCTAGGGGC C 1551 



15 2 4 



[0 0 9 1] 
[ia^IJ*-^ : 8 ] 

ia^!J(Dft^ : 1 5 5 1 

: mm 



ia?0O®|g : c DNA 



mm 
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68 



[0 0 9 2] 
[iE?IJ#-^ : 9 ] 

ffi^iJ^TPS^ : 1 2 3 3 



Sa^ljOffill : c DNA 



* 



[0 0 9 3] 

immm-^ : 1 0 ] 



Mm 

TACCTGTTGC TGGGCCGCTG GAGAAAGAAG CACCTGACTT TCCGCATCTT GAACCTGCCC 
TCCACCCTTC CACCCCACAC AGCCCGGGCA GCCCTGCGTC AAGCCTTCCA GGACTGGAGC 
AATGTGGCTC CCTTGACCTT CCAAGAGGTG CAGGCTGGTG CGGCTGACAT CCGCCTCTCC 
TTCCATGGCC GCCAAAGCTC GTACTGTTCC AATACTTTTG ATGGGCCTGG GAGAGTTCTG 
GCCCATGCCG ACATCCCAGA GCTGGGCAGT GTGCACTTCG ACGAAGACGA GTTCTGGACT 
GAGGGGACCT ACCGTGGGGT GAACCTGCGC ATCATTGCAG CCCATGAAGT GGGCCATGCT 
CTGGGGCTTG GGCACTCCCG ATATTCCCAG GCCCTCATGG CCCCAGTCTA CGAGGGCTAC 
CGGCCCCACT TTAAGCTGCA CCCAGATGAT GTGGCAGGGA TCCAGGCTCT CTATGGCAAG 
AAGAGTCCAG TGATAAGGGA TGAGGAAGAA GAAGAGACAG AGCTGCCCAC TGTGCCCCCA 
GTGCCCACAG AACCCAGTCC CATGCCAGAC CCTTGCAGTA GTGAACTGGA TGCCATGATG 
CTGGGGCCCC GTGGGAAGAC CTATGCTTTC AAGGGGGACT ATGTGTGGAG TGTATCAGAT 
TCAGGACCGG GCCCCTTGTT CCGAGTGTCT GCCCTTTGGG AGGGGCTCCC CGGAAACCTG 
GATGCTGCTG TCTACTCGCC TCGAACACAA TGGATTCACT TCTTTAAGGG AGACAAGGTG 
TGGCGCTACA TTAATTTCAA GATGTCTCCT GGCTTCCCCA AGAAGCTGAA TAGGGTAGAA 
CCTAACCTGG ATGCAGCTCT CTATTGGCCT CTCAACCAAA AGGTGTTCCT CTTTAAGGGC 
TCCGGGTACT GGCAGTGGGA CGAGCTAGCC CGAACTGACT TCAGCAGCTA CCCCAAACCA 
ATCAAGGGTT TGTTTACGGG AGTGCCAAAC CAGCCCTCGG CTGCTATGAG TTGGCAAGAT 
GGCCGAGTCT ACTTCTTCAA GGGCAAAGTC TACTGGCGCC TCAACCAGCA GCTTCGAGTA 
GAGAAAGGCT ATCCCAGAAA TATTTCCCAC AACTGGATGC ACTGTCGTCC CGGGACTATA 
GACACTACCC CATCAGGTGG GAATACCACT CCCTCAGGTA CGGGCATAAC CTTGGATACC 
ACTCTCTCAG CCACAGAAAC CACGTTTGAA TAG 

^ m<Dm. : 



12 4 8 



c DNA 



•^30 



CAGAAGACCC TTAAATACCT GTTGCTGGGC CGCTGGAGAA AGAAGCACCT GACTTTCCGC 
ATCTTGAACC TGCCCTCCAC CCTTCCACCC CACACAGCCC GGGCAGCCCT GCGTCAAGCC 
TTCCAGGACT GGAGCAATGT GGCTCCCTTG ACCTTCCAAG AGGTGCAGGC TGGTGCGGCT 
GACATCCGCC TCTCCTTCCA TGGCCGCCAA AGCTCGTACT GTTCCAATAC TTTTGATGGG 
CCTGGGAGAG TTCTGGCCCA TGCCGACATC CCAGAGCTGG GCAGTGTGCA CTTCGACGAA 
GACGAGTTCT GGACTGAGGG GAGCTACCGT GGGGTGAACC TGCGCATCAT TGCAGCCCAT 
GAAGTGGGCC ATGCTCTGGG GCTTGGGCAC TCCCGATATT CCCAGGCCCT CATGGCCCCA 
GTCTACGAGG GCTACCGGCC CCACTTTAAG CTGCACCCAG ATGATGTGGC AGGGATCGAG 
GCTCTCTATG GCAAGAAGAG TCCAGTGATA AGGGATGAGG AAGAAGAAGA GACAGAGCTG 
CCCACTGTGC CGCCAGTGCC CACAGAACCC AGTCCCATGG CAGACCCTTG CAGTAGTGAA 
CTGGATGCCA TGATGGTGGG GCCCCGTGGG AAGACCTATG CTTTCAAGGG GGACTATGTG 
TGGACTGTAT CAGATTGAGG ACCGGGCCCC TTGTTCCGAG TGTGTGCCCT TTGGGAGGGG 
CTCCCCGGAA ACCTGGATGC TGCTGTCTAC TCGCCTCGAA CACAATGGAT TCACTTCTTT 
AAGGGAGACA AGGTGTGGCG CTACATTAAT TTCAAGATGT CTGCTGGCTT CCCCAAGAAG 
CTGAATAGGG TAGAACCTAA CCTGGATGCA GCTCTCTATT GGCCTCTCAA CCAAAAGGTG 
TTCGTCTTTA AGGGCTCCGG GTACTGGCAG TGGGACGAGC TAGGCCGAAC TGAGTTCAGC 
AGCTACCCCA AACCAATCAA GGGTTTGTTT ACGGGAGTGC CAAACCAGCC CTCGGCTGCT 
ATGAGTTGGC AAGATGGCGG AGTCTACTTG TTCAAGGGCA AAGTCTACTG GGGCGTCAAC 
CAGGAGCTTC GAGTAGAGAA AGGCTATCCC .50AAATATTT CCCACAACTG GATGCACTGT 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
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780 
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1080 
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1233 
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69 70 

CGTCCCCGGA CTATAGACAC TACCCCATCA GGTGGGAATA CCACTCCCTC AGGTACGGGC 1200 

ATAACCTTGG ATACCACTCT CTCAGCCACA GAAACCACGT TTGAATAC 1248 
[0 0 9 4] ^ iMcom : ~:$:m 
[iB?iJ#-^ : 1 1 ] h/Kn V?— : fi^^K 
M^^\(D^^ : 1 2 5 7 M&l(Omm. : c DNA 

mm 

TACCTGCTTC TGGGCCACTG GAGAAAGAAG CACTTGACAT TCCGCATCTT GAACGTGCCC 60 

TCCACCCTCT CACCCTCCAG AGTCCGAGCA GCCCTGCATC AAGCCTTTAA GTATTGGAGC 120 

AATGTAGCCC CCCTGACCTT CCGGGAGGTG AAAGCTGGTT GGGCTGATAT CCGCCTCTCG 180 

TTCCATGGCC GCCAAAGCCC ATACTGCTCC AACAGCTTTG ATGGGCCTGG GAAGGTCCTG 240 

GCCCATGCTG ACGTCCCAGA GCTTGGCAGT GTACACTTCG ATAACGATGA ATTCTGGACC 300 

GAGGGCACCT ACCAGGGAGT GAACCTACGC ATCATTGCGG CCCATGAGGT GGGCCACGCC 360 

CTGGGACTTG GGCATTCCCG ATATACCCAG GCACTCATGG CGCCTGTTTA CGCTGGCTAC 420 

CAGCCCTACT TCAGGCTGCA TCCGGATGAT GTGGCAGGGA TCCAGGCGCT CTATGGCAAG 480 

AGGAGGCCGG AGCCAGAAGA TGAGGAGGAA GAGGTGGAGA TGCACACTGT GTCAACAGTG 540 

ACCACAAAAC CCAGTCCCAT GCCAAAGCCC TGCAGCAGTG AAGTGGATGC CATGATGCTA 600 

GGGCCTCGGG GGAAGACCTA TGCTTTCAAG GGTGACTATG TGTGGACTGT AACAGATTCA 660 

GGGCCAGGGC CCTTGTTCCG AGTGTCTGCC CTTTGGGAGG GGCTTCCTGG AAACCTGGAT 720 

GCTGCTGTCT ACTCTCCCCG GACACAGCGG ACTCATTTCT TCAAGGGAAA CAAGGTGTGG 780 

CGGTATGTGG ATTTCAAGTT GTCTCCTGGC TTTCCCATGA AACTCAACAG AGTGGAACCC 840 

AACCTAGATG CAGCTCTCTA TTGGCCTGTT AATCAGAAGG TGTTCCTTTT TAAGGGCTCA 900 

GGATACTGGC AATGGGATGA ACTGACCAGA ACTGACCTCA GTCGCTACCC CAAACCAATC 960 

AAGGAACTTT TCACTGGAGT GCCAGACCAA CCCTCAGCAG CTATGAGCTG GCAAGATGGC 1020 

CAAGTCTACT TCTTCAAGGG CAAAGAGTAC TGGCGCCTTA ACCAGCAACT TCGAGTGGCA 1080 

AAGGGCTATC CCAGAAATAC GACACACTGG ATGCACTGTA GTCCTCGGAC TCCAGACACT 1140 

AACTCATTAA CTGGGGATGT GACCACTCCT GCAACCGTGG AATCAGTCTT GGATGTTCCC 1200 

TCTGCCACAG ACGCTGCCTC CCTCTCATCC TCAGCTAATG TCACCTTGCT AGGGGCC 1257 

[0 0 9 5] ^m<Dm:r.:^m 
[@a?o#^ : 1 2 ] 30 pt : mm^^ 

BB^IJOS^ : 1 2 7 2 ifl?l|(^ffi» : c DNA 

CAGAAGACTC TGAAATACCT GCTTCTGGGC CACTGGAGAA AGAAGCACTT GACATTCCGC 60 

ATCTTGAACG TGCCCTCCAC CCTCTCACCC TCCAGAGTCC GAGCAGCCCT GCATCAAGCC 120 

TTTAAGTATT GGAGCAATGT AGCCCCCCTG ACCTTCCGGG AGGTGAAAGC TGGTTGGGCT 180 

GATATCCGCC TCTCGTTCCA TGGCCGCCAA AGCCCATACT GCTCCAACAG CTTTGATGGG 240 

CCTGGGAAGG TCCTGGCCCA TGCTGACGTC CCAGAGCTTG GCAGTGTACA CTTCGATAAC 300 

GATGAATTCT GGACCGAGGG CACCTACCAG GGAGTGAACC TACGCATCAT TGCGGCCCAT 360 

GAGGTGGGCC ACGCCCTGGG ACTTGGGCAT TCCCGATATA CCCAGGCACT CATGGCGCCT 420 

GTTTACGCTG GCTACCAGCC CTACTTCAGG CTGCATCCGG ATGATGTGGC AGGGATCCAG 480 

GCGCTCTATG GCAAGAGGAG GCCGGAGCCA GAAGATGAGG AGGAAGAGGT GGAGATGCAC 540 

ACTGTGTCAA CAGTGACCAC AAAACCCAGT CCCATGCCAA ACCCCTGCAG CAGTGAAGTG 600 

GATGCCATGA TGCTAGGGCC TCGGGGGAAG ACCTATGCTT TCAAGGGTGA CTATGTGTGG 660 

ACTGTAACAG ATTCAGGGCC AGGGCCCTTG TTCCGAGTGT CTGCCCTTTG GGAGGGGCTT 720 

CCTGGAAACC TGGATGCTGC TGTCTACTCT CCCCGGACAC AGCGGACTCA TTTCTTCAAG 780 

GGAAACAAGG TGTGGCGGTA TGTGGATTTC AAGTTGTCTC CTGGCTTTCC CATGAAACTC 840 

AACAGAGTGG AACCCAACCT AGATGCAGCT CTCTATTGGC CTGTTAATCA GAAGGTGTTC 900 

CTTTTTAAGG GCTCAGGATA CTGGCAATGG GATGAACTGA CCAGAACTGA CCTCAGTCGC 960 

TACCCCAAAC CAATCAAGGA ACTTTTCACT '50AGTGCCAG ACCAACCCTC AGCAGCTATG 1020 



(37) 



^mW- 10-80283 



71 

AGCTGGCAAG ATGGCCAAGT 
CAACTTCGAG TGGCAAAGGG 
CGGACTCCAG ACACTAACTC 
GTCTTGGATG TTCCCTCTGC 
TTGCTAGGGG CC 



72 



CTACTTCTTC AAGGGCAAAG AGTACTGGCG CCTTAACCAG 1080 
CTATCCCAGA AATACGACAC ACTGGATGCA CTGTAGTCCT 1140 
ATTAACTGGG GATGTGACCA CTCCTGCAAC CGTGGAATCA 
CACAGACGCT GCCTCCCTCT CATCCTCAGC TAATGTCACC 



1200 
1260 
1272 



1 3] 

2 0 



[0 0 9 6] 



Mm 

GCTGACATCC GCCTCTCCTT 
[0 0 9 7] 

immm^ : i 41 

la^lJcOg^ : 2 0 



20 



GGGCCCGGTC CTGAAATCTG 
0 

[0 0 9 8] 

[wmm^ : 1 5 ] 



: -^^DNA 



mm 

CCCGCATGCT ACCTGTTGCT 
CCGCTG 
[0 0 9 9] 

[sa^ijs-^ : 1 6 ] 

la^ijos^ : 3 3 



GGG 



: -^^DNA 



AAGCTGCAGA TCTACGGTCT TGCGCCTGCT ACA 
[0 10 0] 
[la^iJ*-^ : 1 7 ] 

la^iji^ft^ : 1 9 



20 



30 



40 



CAGGCTCTC 



GGCAGGGATC 
1 9 

[0101] 

10 inmm^ : 1 8 ] 

iB^lJO*^ : 1 8 

mm(om : mm 
wm 

TGC ATCCAGG TTAGGTTC 
1 8 



■^^DNA 



[0102] 

mmm-^ : 1 9 1 

GCCGGAGCCA GAAGATGAGG 
[0 10 3] 

im 1 ] *^0J(^t: bp 



20 



*50 



HOT ^ y ^ia?y^;^i-o m 1 bfcT ^ / 

[HIS] *^5^cDt: bflTlBS5fey :^n:/i:2v-T— if(7:)t|5 

— K'r^DNASr-g'tfDNA<0:SSia?iJ^^t-o 
[US] *^0>g(Dt: MTI14*^^n:/a7=-T— if <tfei 

U—ly2l'^4¥^Pk(DH i g h F i v e,«ScOj#* 
^/u:^ (-f > t:^^ h n ^VttM) ^iSS^^itfcH i g h F 
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f^^l 0-80283 



8<ii£Egt (c 



h F i V e 
m) ^TT^-to 



74 



imi] 



[ma] 



Met Asn Cys 
Leu Giy Leu 
Pro Leu Glu 
Gin Glu Ala 
Arg Gin Pro 
Leu Gly Arg 
Pro Pro His 
Pro Leu Thr 
Arg Gin Ser 
Asp lie Pro 
Tyr Arg Gty 
Gly His Ser 
Phe Lys Leu 
Vol He Arg 
Giu Pro Ser 
Arg Giy Lys 
Gly Pro Leu 
Vol Tyr Ser 
[le Asn Phe 
Asp AIq AIo 
Trp Gin Trp 
Leu Phe Thr 
Tyr Phe Phe 
Tyr Pro Arg 
Pro Ser Gly 
Aio Thr Glu 



Gin Gin 
Ala Glu 
Gly Ser 
Ser Glu 
Arg Cys 
Trp Arg 
Thr Aio 
Phe Gin 
Ser Tyr 
Glu Leu 
Vol Asn 
Arg Tyr 
His Pro 
Asp Glu 
Pro Met 
Thr Tyr 
Phe Arg 
Pro Arg 
Lys Met 
Leu Tyr 
Asp Glu 
Gly Vol 
Lys Gly 
Asn lie 
Gly Asn 
Thr Thr 



Leu Trp Leu 
Vol Ala Pro 
Asn Asn Phe 
Leu Pro Vol 
Qly Leu Glu 
Lys Lys His 
Arg Ala Ala 
Glu Vol Gin 
Cys Ser Asn 
Gly Ser Vol 
Leu Arg He 
Ser Gin Ala 
Asp Asp Vol 
Glu Glu Glu 
Pro Asp Pro 
Ala Phe Lys 
Vol Ser Ala 
Thr Gin Trp 
Ser Pro Gly 
Trp Pro Leu 
Leu Ala Arg 
Pro Asn Gin 
Lys Vol Tyr 
Ser His JKSf\ 
Thr Thr Pro 
Phe Glu Tyr 



Giy Phe Leu 
Vol Asp Tyr 
Lys Pro Glu 
Ser Gly Gin 
Asp Pro Phe 
Leu Thr Phe 
Leu Arg Gin 
Ala Gly Ala 
Thr Phe Asp 
HIS Phe Asp 
lie Ala Ala 
Leu Met Ala 
Ala Gly He 
Glu Thr Glu 
Cys Ser Ser 
Gly Asp Tyr 
Leu Trp Glu 
lie His Phe 
Phe Pro Lys 
Asn Gin Lys 
Thr Asp Phe 
Pro Ser Ala 
Trp Arg Leu 
Trp Met His 
Ser Gly Thr 
508 



Leu Pro Met 
Leu Ser Gin 
Asp He Thr 
Leu Asp Asp 
Asn Gin Lys 
Arg He Leu 
AJa Phe Gin 
Ala Asp he 
Giy Pro Gly 
Glu Asp Glu 
His Glu Val 
Pro Vol Tyr 
Gin Ala Leu 
Leu Pro Thr 
Glu Leu Asp 
Vol Trp Thr 
Gly Leu Pro 
Phe Lys Gly 
Lys Leu Asn 
Vol Phe Leu 
Ser Ser Tyr 
AIo Met Ser 
Asn Gin Gin 
Cys Arg Pro 
Gly lie Thr 



Thr Vol Ser 
Tyr Gly Tyr 
Glu Ala Leu 
Ala Thr Arg 
Thr Leu Lys 
Asn Leu Pro 
Asp Trp Ser 
Arg Leu Ser 
Arg Vol Leu 
Phe Trp Thr 
Gly His Ala 
Glu Gly Tyr 
Tyr Gly Lys 
Vol Pro Pro 
Ato Met Met 
Vol Ser Asp 
Gly Asn Leu 
Asp Lys Vol 
Arg Vol Glu 
Phe Lys Gly 
Pro Lys Pro 
Trp Gin Asp 
Leu Arg Vol 
Arg Thr He 
Leu Asp Thr 



Gly Arg Vol 20 

Leu Gin Lys 40 

Arg Ala Phe 60 

Ato Arg Met 80 

Tyr Leu Leu 1 00 

Ser Thr Leu 120 

Asn Vol Ala \W 

Phe His Gly 1 60 

Ala His Ato 180 

Glu Gly Thr 200 

Leu Gly Leu 220 

Arg Pro His 240 

Lys Ser Pro 260 

Vol Pro Thr 2B0 

Leu Gly Pro 300 

Ser Gly Pro 320 

Asp Ala Ala 340 

Trp Arg Tyr 360 

Pro Asn Leu 380 

Ser Gly Tyr 400 

He Lys Gly 420 

Gly Arg Vol 440 

Glu Lys Gly 460 

Asp Thr Thr 480 

Thr Leu Ser 500 



lOSKDa 
B2K:Da 



4dK£>a 




V 



33KDa — 



Tyr Leu Leu Leu Gly Arg Trp 
Ser Thr Leu Pro Pro His Thr 
Asn Vol Ala Pro Leu Thr Phe 
Phe His Gly Arg Gin Ser Ser 
Ala His Ala Asp He Pro Glu 
Glu Gly Thr Tyr Arg Gly Vol 
Leu Gly Leu Gly His Ser Arg 
Arg Pro His Phe Lys Leu His 
Lys Ser Pro Vol He Arg Asp 
Vol Pro Thr Glu Pro Ser Pro 
Leu Gly Pro Arg Gly Lys Thr 
Ser Gfy Pro Gly Pro Leu Phe 
Asp AIo Aio Vol Tyr Ser Pro 
Trp Arg Tyr He Asn Phe Lys 
Pro Asn Leu Asp Ala Ale Leu 
Ser Gly Tyr Trp Gin Trp Asp 
He Lys Gly Leu Phe Thr Gly 
Gly Arg Vol Tyr Phe Phe Lys 
Glu Lys Gly Tyr Pro Arg Asn 
Asp Thr Thr Pro Ser Gly Giy 
Thr Leu Ser Ala Thr Glu Thr 



[11121 



Arg Lys Lys His Leu Thr Phe Arg 
Ala Arg Ala AIo Leu Arg Gin Ala 
Gin Glu Vol Gin Ala Gly Ala Ala 
Tyr Cys Ser Asn Thr Phe A^ Gly 
Leu Gly Ser Vol His Phe Asp Glu 
Asn Leu Arg He He Aio Ala His 
Tyr Ser Gin Ala Leu Met Ala Pro 
Pro Asp Asp Vol Ala Gly He Gin 
Glu Glu Glu Glu Glu Thr Glu Leu 
Met Pro Asp Pro Cys Ser Ser Glu 
Tyr AIo Phe Lys Gly Asp Tyr Vol 
Arg Vol Ser Ala Leu Trp Glu Gly 
Arg Thr Gin Trp He His Phe Phe 
Met Ser Pro Gly Phe Pro Lys Lys 
Tyr Trp Pro Leu Asn Gin Lys Vol 
Glu Leu Ala Arg Thr Asp Phe Ser 
Vol Pro Asn Gin Pro Ser Ala Ala 
Gly Lys Vol Tyr Trp Arg Leu Asn 
He Ser His Asn Trp Met His Cys 
Asn Thr Thr Pro Ser Gly Thr Gly 
Thr Phe Glu Tyr 411 



He Leu Asn Leu Pro 20 

Phe Gin Asp Trp Ser 40 

Asp He Arg Leu Ser 60 

Pro Gly Arg Vol Leu 80 

Asp Glu Phe Trp Thr 100 

Glu Val Gly His Ala 120 

Vol Tyr Glu Gly Tyr 140 

Ato Leu Tyr Gly Lys 160 

Pro Thr Vol Pro Pro 1 80 

Leu Asp Ala Met Met 200 

Trp Thr Vol Ser Asp 220 

Leu Pro Gly Asn Leu 240 

Lys Gly Asp Lys Vol 260 

Leu Asn Arg Vol Glu 280 

Phe Leu Phe Lys Gly 300 

Ser Tyr Pro Lys Pro 320 

Met Ser Trp Gin Asp 340 

Gin Gin Leu Arg Val 360 

Arg Pro Arg Thr He 380 

He Thr Leu Asp Thr 400 



(39) Wm^l 0-8 0 2 8 3 



ims] 



Gin Lys Thr Leu Lys Tyr Leu Leu Leu Gly Arg Trp Arg Lys Lys His Leu Thr Phe Arg 20 

He Leu Asn Leu Pro Ser Thr Leu Pro Pro His Thr Ala Arg Ala Ala Leu Arg Gin Ala 40 

Phe Gin Asp Trp Ser Asn Vol Ala Pro Leu Thr Phe Gin Glu Val Gin Ala Gly Ala Ala 60 

Asp He Arg Leu Ser Phe His Gly Arg Gin Ser Ser Tyr Cys Ser Asn Thr Phe Asp Gly 80 

Pro Gly Arg Vol Leu Ala His Ala Asp lie Pro Glu Leu Gly Ser Vol His Phe Asp Glu 100 

Asp Glu Phe Trp Thr Glu Gly Thr Tyr Arg Gly Vol Asn Leu Arg lie lie Ala Ala His 1 20 

Glu Vol Gly His Ala Leu Gly Leu Gly His Ser Arg Tyr Ser Gin Ala Leu Met Ala Pro 1 40 

Vol Tyr Glu Gly Tyr Arg Pro His Phe Lys Leu His Pro Asp Asp Vol Ala Gly lie Gin 1 60 

Ala Leu Tyr Gly Lys Lys Ser Pro Val Ue Arg Asp Glu Glu Glu Glu Glu Thr Glu Leu 180 

Pro Thr Vol Pro Pro Val Pro Thr Glu Pro Ser Pro Met Pro Asp Pro Cys Ser Ser Glu 200 

Leu Asp Ala Met Met Leu Gly Pro Arg Gly Lys Thr Tyr Ala Phe Lys Gly Asp Tyr Vol 220 

Trp Thr Vol Ser Asp Ser Gly Pro Gly Pro Leu Phe Arg Val Ser AJa Leu Trp Glu Gly 240 

Leu Pro Gly Asn Leu Asp Ala Ala Vol Tyr Ser Pro Arg Thr Gin Trp He His Phe Phe 260 

Lys Gly Asp Lys Vol Trp Arg Tyr He Asn Phe Lys Met Ser Pro Gly Phe Pro Lys Lys 280 

Leu Asn Arg Vol Giu Pro Asn Leu Asp Ala Ala Leu Tyr Trp Pro Leu Asn Gin Lys Val 300 

Phe Leu Phe Lys Gly Ser Gly Tyr Trp Gin Trp Asp Giu Leu Ala Arg Thr Asp Phe Ser 320 

Ser Tyr Pro Lys Pro He Lys Gly Leu Phe Thr Gly Vol Pro Asn Gin Pro Ser Ala Ala 340 

Met Ser Trp Gin Asp Gly Arg Vol Tyr Phe Phe Lys Gly Lys Vol Tyr Trp Arg Leu Asn 360 

Gin Gin Leu Arg Vat Glu Lys Gly Tyr Pro Arg Asn lie Ser His Asn Trp Met His Cys 380 

Arg Pro Arg Thr lie Asp Thr Thr Pro Ser Gly Gly Asn Thr Thr Pro Ser Gly Thr Gly 400 

He Thr Leu Asp Thr Thr Leu Ser Alo Thr Glu Thr Thr Phe Glu Tyr 416 



(40) 



0-8 0 2 8 3 



24] 

10 30 30 40 50 60 70 ao 90 100 

AACAC X XXC l X. n tJCCrAGCftCTtXyCCCC^^ 

« N 

110 X20 130 140 150 160 170 180 150 200 

CQ0£»WLCrLLPNTV5CftVLCLASVAPVDYL5QVG 
210 230 230 240 250 260 270 380 290 300 

VLQKPLBGSNNFKPBDITEALRAFQSASECPVS 

310 320 330 340 350 D60 370 3$0 390 100 

^CGTC>CCKX3ATGATGCCACaAGGCKX:C^^ 

OQLDOATRARttROPRCGLBOPFNQKTL.KYLLLQ 

^10 *20 430 440 450 460 470 480 4^0 $00 

CGCTOGWAAAGAAOCACCTQACTTrCCCrATC^^ 

RWRKKHLTrRILKLPSTLPPKTARAALHQAFODW 

510 520 530 540 550 560 570 380 590 600 

GGACCAATCntraCTCCCrrGACCTOCA^CAO^ 

SNVAPLTPOEVQACAADIftLSrUOROSSYCSMT 
^ filO 620 630 640 6S0 <60 670 680 690 700 

FDGPC RVLAHADIPELGSVHPDEDfiFWTBCTYfl 

710 720 730 740 750 760 770 780 790 ftOO 

QCOCTCAACCTa:OCATCATItX:AGCa>aGAAG^^ 

CVULailAAH EVGHALGLCHSaYSQALM APVYEC 
810 ft20 830 840 850 gSO 870 880 890 900 

«7^AccoGCCCCAcrr^AAOCpx^c^^ 

YRPHPRLKPOOVAGIOALYOKKSPVIROSEEEE 

?20 $30 ?40 950 960 970 980 990 1000 

GACAGKCXnXXCCACItrit^rcXCC^k^^ 

tBLPTVPP VPrBPSPMPDPCSSBUOAMMtOPRQ 

1010^ 1020 1030 1040 1O50 lOfifl 1070 lOSO 1Q90 HOO 

*'»GACCTArcwriTTCAAOCM<XACTATGTGT^ 

KTYAFKGDYVWTVSDSG PCPLrRVSALWECLPGM 

UlO 1X20 1130 1140 ' 1150 1160 U70 1180 1190 1200 

ACCTGCATGCTCCTCTCTACiaXXT^^ 

tOAAVySPRTOWZMrrXODXVWRY I N FKMSfGF 

2210 1220 U30 1240 12S0 1360 1370 1280 1290 1300 

eCCCAi«3AACK:TCAATAGQGrACAACCTAACCrGCATOC^^ 

PKXLilRVEPHLDAALYWPLNQXVFLPltGSGYWq 
1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 

WD£UARTOFSSr?KPIK6LFT0VPMOPSAAMSW0 

1410 'l420 1430 1440 1450 1460 1470 U80 1490 1500 

AACATGOCCGAGrcTACrrClTCAAGQOCAAACrCTACT^ 

OGRVYFPlCCKVyWRLMOOLRVEKCYPRNlSKMW 

1510 1520 1530 1540 1550 1560 1S70 1580 5590 1600 

GATOCACItrrCGTCCCCXGACTATAGACaCrACCCCATCAas^^ 

HMCRPRTrOTTPSGCHTTPSGTGI XL DTTLSAT 

1610 1620 1630 1640 1«50 1660 1670 1680 1690 1700 

C»AACCACGrnXWATACTCy<riCC^^ 
S T T F B y * 

1710 1720 1730 1740 1750 1760 1770 1780 1790 1 800 

TAAOGCCTAATAOCTCAATOAAATMXrTGlxrxOCTCAOTAGAaC^^ 

181.0 1920 1830 1840 1850 1860 1870 1660 \890 1900 

ACTCCJWKXACCACTTTCCTGTCCATrrrCACl^ 

^ 1910 1920 1930 1?40 1950 1560 1970 1380 1990 2000 

CTCT^><l^2A<yxcrICC>ACTCTC^^CAT Ci y^^ 

2010 2020 2030 2040 2050 2060 2070 2060 1090 2lOO 

WCATGCCCAGTAAWnXSAGCAAGCXXrTTGGAAtCC^^ 

2110 2120 2130 3140 3150 2160 2170 3180 2190 2200 

TTCCCCATTTGOU^CArr^<XnTAAGACCAGTACtCCACC^^ 

1210 2220 2230 2240 2250 2260 2270 

aCriTAATAAAAQCTAACTCCAWnCM'AAaAGAa^CraAAAAAA^ 



(41) 



f^m^l 0-8 0 2 8 3 



[me] 



10 2D 30 40 50 60 70 SO 90 100 

GTCCCCrGCCrjVGQCCTGTTCCrXXAAGTr^ 

MeCAspTrpGln 

110 120 130 140 ISO 160 170 ISO 190 200 

CKZAGCTGTGGCTGGCCTTCTTACTTCCtX^^ 
ClnLeuTrpL«^JAl4PheLeuL€uProValThrValSerGlyAxg^lat«^GlyProAl^luliy»Ol^ 

210 220 230 240 250 260 270 280 290 300 

TATCTACAGAAACCTCTGGAAGGAGCl>GATGA<n7lXAGGCTAGAA^ 

TVrLeucinLysProi,euGluGlyAlaAspA$pPheArgl*euGiuAspIleThrOauAiaLeuArQ^ 

310 320 330 340 350 360 370 380 390 400 

(nCAGATC^TGATTCCACAAGGGCCCGTATGAAGCAGCCCCGTlGXXX^ 

GlrdteeAspA^>AlaTKrArgAlaArgMet£^aOjAProArgCysGlyLeuGluAspPrv¥heAsi«^ 

410 420 430 440 450 4£0 470 4fl0 490 500 

CTSGAGAAAGAAOa^rritaCATTCCGCATC^^ 
ltpArffLyst,ysHtsi.eofmcPheArglXeLeuAsrtValProSerthrLeuSer£»roSerAr^^ 

510 520 530 540 5S0 560 570 580 590 600 

AGCAftTGTAGCCCCCCTGACCTTCCGGGAGGTGAAAGCTGGTTCG^ 

SerAsaVa.aAlaProl^uW«fPheArgGluVaXl*ysAlaGlyTrpMaA»plleArgL«uSerPheHi501yArgGl^ 

610 620 630 £40 6S0 660 670 680 690 700 

TTC»TC>3GCCTXXJGAAG(nx:crcGCCCATGC^^ 

AspSlyProClyl/ysValL^UAXaHisAlaAspValProGluIiCuGiySerValKlsPheAspAsnAspGluPhaTrpT^^ 

710 720 730 740 750 760 770 780 790 800 

AGTCAACCTACGCATCyVTOCGGCaZATGAGGTGGGCCACGCCCTGGGACT^^ 
ValAsnLeuArgIl«XleAlaAlaHi«GluValClyHisAlaI*ufilyL«uGlyFU.sSerArartVrT^ 

810 820 830 840 850 $60 870 880 690 900 

TACCAGCCXrTACrrCAGGCTGCATCCCXSATGATOTQGCAGC^ 
TyrGlnProTyrPhezyrgLejiKisProAspAspValAlaGlyZleClnAlaLeuT^ 

910 920 930 940 950 960 970 980 990 1000 

AGATGCACACIXn^riCAACAGTGACCACAAAACCCAGTCC^ 

MecKa&ThrV«ilSerThrVall^llirLysProSerProHetProAsnProCysSerSeiX3luValAspAlam 

1010 1020 1030 1040 1050 1060 1070 1080 1090 1100 

CTATtXTTTlXrAAGCCTCACTATO'IGTCXACTG^ 
lyrALaPheLysGiyAspTyrValTrpThrValThrAspSerGlyProGlyProLeuPbei^ValS^rAlaLeuT^ 

1110 1120 1130 * 1140 1150 1160 1170 1180 1190 1200 

GATGCrGCTGTCTACTCTCCCCCK^ACACAGCGGy^TC^^ 
AspAlaAlaValTyrSerProArgTSxrOInArgTlirHlaJE^ePheLysGly^ 

1210 1220 1230 1240 1250 1360 1270 1280 1290 1300 

TGAAACTCftACAOACTOGaACCCftACCTgiGAT^ 

LysLeuAsnArgWalCluProAsxiLeuAspAlaAlaLeuTyrTrpProValAsnGlnLys\^ 

1310 1320 1330 1340 1350 1360 1370 1380 1390 1400 

TGAACTGACCAGAACTGACCICAGTCGCTACCCCAAACCAAT^^ 
GiuLeuThrArgThrAspLeuSerArgTyrProLysProXleLysaliU^euPheThrGlyValPtOAS^ 

14L0 1420 1430 L440 1450 1460 1470 1480 14?0 1500 

GGCXrAAGTO-ACTTCTTCAAGGGCAAAGAGTACTGGCGCCTr^^ 

GivGlnValTyrPhePheLysGlyLysGluTyrTrpArgLeuAsnGlnGlnLeuArgV^AlaLysGlyi^ 

ISIO 1520 1530 1540 1550 1560 1570 1580 1S90 16O0 

GTAGTCCICGGACTOCACACACTAACTCa^TrAACTCOCGATGT^ 

SerProArtfiHrProAspilirAsnserLeuThrGlyAspvaliaurrhrPrQftlaThrValGliiS^ 

1610 1620 1630 1640 1650 1660 1670 1680 1690 17O0 

CrrOCCTCTCATCCTOKCCTAATGTCfla-a'i^L'^^ 
SerLeuSerSerSerAlaAsnValThrLeuLeuGlyAla* 



1710 1720 1730 1740 1750 1760 1770 1780 

CTAGATACTCCMTierGGAlXXIC^CATTC^^ 



1790 



18O0 

:ata'K3Qc 



1810 1820 1830 1840 1850 1860 

TCTrTCAAGTGTGACATCTATT3TIX:riGG^^ 



1910 1920 1930 1940 1950 

GCTATCxriXWACTGTXSTAGTTATXn'AGACmGGCT 

2010 2020 2030 2040 2050 

TGCTACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



1960 



1870 



1970 



1880 1890 1900 

PACATAGCACTGOCTATGGTTATCG 

1980 1990 2000 

ZCIGAOTGCTGGG A TrAAAAACUrG 



(51) Int. CI. * 

A 6 1 K 48/00 



AB L 
ABM 
ABN 
ABS 



F I 

A 6 1 K 48/00 



ABM 
ABN 
AB S 
ABX 




(42) 



Wm^l 0-80283 



ABX 
ACB 
ACD 
ACK 
ACL 
ACS 
ACV 
ADA 
ADD 
ADP 
ADT 
ADU 



ACB 
ACD 
ACK 
ACL 
ACS 
ACV 
ADA 
ADD 
ADP 
ADT 
ADU 
ADV 







ADV 


C 0 7 H 


21/04 


C 0 


7H 


21/04 


C 0 7K 


14/47 


C 0 


7 K 


14/47 


C 1 2 N 


1/21 


C 1 


2N 


1/21 




9/50 






9/50 


C 1 2 P 


21/02 


C 1 


2 P 


21/02 




21/08 






21/08 


A 6 1 K 


37/54 


//(C 1 


2 N 


1/21 






C 1 


2 R 


1:19) 






(CI 


2N 


9/50 






C 1 


2R 


l:19) 






(CI 


2 P 


21/08 






C 1 


2 R 


1:91) 
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